Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



PROPERTY OF 




ARTES SCIENTIA VERITAS 



r 



REPORT OF THE PROCEEDINGS 



OF THX 



Twenty-First Annual Convention 



OF THX 



AMERICAN RAILWAY 



Master Mechanics' Association 



HSLD AT 



ALEXANDRIA BAY, K. Y. 



June 19th, 20th and 21st, 1888. 



EDITED BY 

ANGUS SINCLAIR, 

SECRETARY. 



CHICAGO: 
R. R. DONNELLEY & SONS, PRINTERS, 

z888. 



Tran«portatioo 
Library 

TF 

.AS IX AMERICAN RAILWAY 

MASTER MECHANICS' ASSOCIATION 



OFFICERS FOR 1888-89, 

President. 
J. H. SETCHEL, 

Dunkirk, N. Y. 



First Vice-President. 
R. H. BRIGGS, 

Memphis, Tenn. 



Second Vice-President. 

JOHN MACKENZIE, 

Cleveland, O. 



Treasurer. 
GEO. RICHARDS, 

Boston, Mass. 



Secretary. 
ANGUS SINCLAIR, 

New York. 



. JiiiH^ortalM 
>^ Ubriiy 



PROCEEDINGS. 



PRELIMINARY. 

The Twenty-first Annual Convention of the American Rail- 
way Master Mechanics' Association was held at Alexandria Bay, 
N. Y., on June 19th, 20th, and 21st; President Setchel in the 
Chair. 

President Setchel called the Convention to order at 9:30 a. 
m., and requested the Rev. C, P. Evans to open the proceedings 
with prayer, which was done. 

The Rev. E. H. Kenyon delivered an address of welcome on 
behalf of the citizens of Alexandria Bay. 

ROLL CALL. 

Secretary Sinclair called the roll, and the following members 
were present : 

NAME. ROAD, ADDRESS. 

ALDCORN, THOMAS... West Shore New Durham, N. ]. 

AMES, L. M l]eech Creek Jersey Shore, Pa. 

BARNETT, J. DAVIS Grand Trunk Stratford, Ont. 

BISSET, JoilN W. W. \V. C. & A... Wilmington, N. C. 

BLACK, JOHN 236 McKibbenSt., Lima, O. 

BLACKALL, R. C D. & IL Canal Co... Albany, N. Y. 

BLACKWELL, CHAS._._ Central Georgia Savannah, Ga. 

BOATMAN, F. P Ohio & Mississippi^. Vincennes, Ind. 

BOON, J. M West Shore Frankfort, N. Y. 

BRADLEY, S. D G. R. & Indiana Grand Rapids, Mich. 

BRADLEY, W. F K. & Ohio Charleston, W. Va. 

BRIGGS. R. II. K. C. M. & B Memphis, Tenn. 

BROWNELL, F. G B. & Lamoille Burlington, Vt. 

BRYAN, II. S C, B.& Northern La Crosse, Wis. 

BUCHANAN, W^M. N, Y. C. & 11. R... New York. 

BUSHNELL, R. \V B. C, R. & N Cedar Rapids, Iowa. 

CAMPBELL, JOHN Lehigh Valley Delano, Pa. 



NAME. ROAD. ADDRESS. 

CHAPMAN, N.E 333 Walnut St., Philadelphia, Pa. 

CLARK, ISAAC W C. F. & Y. V Fayetteville, N. C. 

COOKE. ALLEN C. & E. Illinois Danville, 111. 

CORY, C. H C, H. & Dayton Lima, O. 

DIVINE, J. F W, & Welden Wilmington, N. C. 

DICKSON, J. P Dickson Loco. Wks. - Scranton. Pa. 

EASTMAN. A. G Sutton. Quebec. 

EDDY, W. H Boston & Albany Springfield, Mass. 

ELLIOTT. HENRY East St. Louis, 111. 

ENNIS, W. C N. Y. S. & Western. Wortendyke, N.J. 

FENWICK, A G. B. W. & St. Paul. Green Bay, Wis. 

FORSYTH, WM C, B. & Quincy.... Aurora, 111. 

FOSTER, W. A Fall Brook Coal Co.. Corning, N. Y. 

FULLER, WM N. Y.. P. & Ohio.. Cleveland, O. 

GARRETT, H. D Pennsylvania Philadelphia, Pa. 

GATES, W. G Richmond & Danville Salisbury, N. C. 

GENTRY, T. W Richmond & Danville Richmond, Va. 

GIBBS, A. W Richmond & Danville Atlanta. Ga. 

GILMOUR, W. L L. S. &M. Southern. Cleveland, O. 

GORDON, H D P. W. & Baltimore.. Wilmington, Del. 

GRAHAM, CHAS D. L. & Western Scranton, Pa, 

GRIFFITH, FRED B.... D. L. & Western.... Buffalo. N, Y. 

GRIGGS, ALBERT P. &Worcester Providence, R. I. 

HACKNEY, CLEM Union Pacific Omaha, Neb. 

HACKNEY, GEORGE... A. T. & S. F Topeka, Kan. 

HAGGETT, J. C. D. & A. Valley Dunkirk, N. Y. 

HALL, J. W Louisville & Nash Montgomery, Ala. 

HARDING, B. R R. G. B. & A Raleigh, N. C. 

HARRIS, GEORGE D... Mobile & Ohio Jackson, Tenn. 

HASELTON, G. H. R. W. &. O Oswego, N, Y. 

HASSMAN, WM R. & Alleghany Richmond, Va. 

HENDEE, A Westingh'se Air B'ke Pittsburgh, Pa. 

HENNEY,JOHN N. Y. & N. H New Haven, Conn. 

HENTZELMAN, T. W St, Paul, Minn. 

HEWETT, JOHN ,. .. 1323 Jefferson Ave., St. Louis, Mo. 

HICKEY, JOHN M. L. S. & Western. Kaukauna, Wis. 

HILL, JAMES W Peoria & Pekin Union Peoria, 111. 

HOWSON, N, W Fames Brake Co Watertown, N. Y. 

JOHANN, JACOB Springfield, 111. 

JOHNS, C.T Valley Cleveland, O. 

JOUGHINS, G. R Erie&Huron Chatham, Ont, 

KILEY, M. R St. Jo&G. I St, Joseph, Mo. 

LAUDER, J. N Old Colony Boston, Mass. 



NAME. 

LEACH, H. L 

LEWIS, W. H 

MACKENZIE, JOHN.... 

MANLY, BASIL ..-. 

M'BETH, JAMES 

M'GLENN, JAMES 

MEDWAY.JOHN 

MICHAEL, J. B 

MILLEN, THOMAS 

MORRELL, J. E 

NICHOLS, EDWARD-... 

NOBLE, L. C- 

ORTTON, JOHN 

PATTERSON, J. S. 

PAXSON, L. B 

PECK, PETER H 

PITKIN, A. J 

PLAYER. JOHN 

PORTER, JOSEPH S 

PURVIS, T. B. 

QUACKENBUSH, A. W.. 

REYNOLDS, W. W 

RICHARDS, GEORGE... 

RICHARDSON, E 

ROBERTSON, W. J 

SELBY, W. H 

SETCHEL, J. H 

SHAVER, D. O 

SHORT, W. A 

SMITH, F. C 

SPRAGUE, H. N 

STEPHENS, S. A. 

STEVENS, GEORGE W.. 

STEWART, O 

STONE, W. A 

SWANSTON, VVM 

TANDY, H 

THACHER, THOMAS... 

THOMAS, C. F 

THOMAS, W. H 

TINKER, S. B 

TURREFF, W. F 

TWOMBLY, T. B 



ROAD. ADDRESS. 

I Rollins St., Boston, Mass. 

D. L. & Western Kingsland, N. J. 

N. Y. C. & St, L Cleveland, O. 

A. & N. C Newberne, N, C. 

West Shore Buffalo, N. Y. 

Carolina Central Laurenburg, N. C. 

Fitchburg Mechanicville, N. Y. 

E. T. V. & Ga Knoxville, Tenn. 

N. Y. City & N High Bridge, N. Y. 

C. R. I. &P Davenport, Iowa. 

Brooks Loco. Works. Dunkirk, N. Y. 

H. & T. C Houston, Tex. 

: Albany, N. Y. 

C, I. St. L. & C Cincinnati, O. 

Phila. & Reading Reading, Pa. 

C. & W. L & Belt... Chicago. 111. 

SchenectadyLocoWks Schenectady, N. Y. 

Wisconsin Central Waukesha, Wis. 

C. S.& Cleveland Sandusky, O, 

Boston & Albany East Albany, N. Y. 

Wabash & Western. , Moberly, Mo. 

C.St. L & P. Columbus, O. 

14 Auburn St. , Roxbury, Mass. 

S. & Alleghany Shenango, Pa. 

C. Vermont St. Albans, Vt. 

C. & Atlantic Huntington, Ind. 

Dunkirk, N. Y. 



Pennsylvania. --.. 
O. & L. Champlain.- 
P. D. & Evansville.. 
Porter Loco. Works. 
R. I. Loco. Works. - 



Pittsburgh, Pa. 
Malone, N. Y. 
Mattoon, III, 
Pittsburgh, Pa. 
Providence, R. I. 



L. S. & M. S. Cleveland, O. 

Fitchburg Charlestown, Mass. 

L. E. & St. L._ Huntingburg, Ind. 

C. St. L. &P Indianapolis, Ind. 

N. Y. O. & W Middletown, N. Y. 

D. L. & Western Utica. N. Y. 

E. T. V. & Ga. Atlanta, Ga 

E. T. V. & Ga. Knoxville, Tenn. 

C. W. & Mich Wabash, Ind. 

C. C. C. & I Cleveland, O. 

C. R. I.&P Chicago, 111. 



NAME. ROAD. ADDRESS. 

WAKEFIELD, S. W C. R. I. & P Keokuk, Iowa. 

WALKER, C. W S.& Roanoke Portsmouth. Va. 

WATROUS, GEORGE C- D. L. & N Ionia. Mich. 

WEAVER, D. L 1710 Fifteenth St., Louisville, Ky. 

WEBBER. H, N O. R, & N. C The Dalles, Oregon. 

WHITE, A. M SchenectadyLocoWks Schenectady, N. Y. 

WHITLOCK, JOSEPH.. N. H. & D Ansonia, Conn. 

WHITNEY. H. A Intercolonial Moncton. N. B. 

WIGHTMAN, D. A Pittsburgh Loco Wks Pittsburgh, Pa. 

WILLIAMS. R N. Y. Loco, Works.. Rome, N. Y. 

BARNES, D. L 185 Dearborn St., Chicago, 111. 

FORNEY, M. N 45 Broadway, New York. 

SINCLAIR, ANGUS Morse Building. New York, 

SMITH, W. A 185 Dearborn St., Chicago, 111. 



PRESIDENT'S ADDRESS. 

President Setchel then delivered the following address: 
Ladies and Gentlemen — Upon this pleasant 19th day of 
June I have the pleasure of extending to you a most cordial 
greeting. This is our twenty-first anniversary. To-day we are 
of age and may fairly be expected to take upon ourselves all the 
obligations of mechanical citizenship. At this annual meeting we 
ought to be able to consider the important questions that may 
come before us in such an intelligent, practical manner as to 
make the work of this convention such that all will acknowledge 
as being for the best interest of railway service. 

For twenty years and more we have been considering the im- 
portant mechanical problems pertaining to railway management; 
and our discussions and the results of our deliberations have been 
published and distributed to the public ; and this forms the basis 
of much of the technical knowledge that to-day makes it possible 
to operate the machinery department of railroads at less than one- 
third the cost of twenty years ago. But notwithstanding the fact 
that much has been done and very many improvements made as 
the direct result of the investigations of this Association, there yet 
remains much more to be accomplished. We have sometimes 
been found fault with because we have done so little in the way 
of adopting Association standards. A few words of explanation 



in regard to standards may not be amiss at this time. The Asso- 
ciation has adopted some valuable standards which largely govern 
master mechanics in their practice in constructing the details of 
locomotives to which they apply, and it is a source of gratifica- 
tion that, where this has been done, in no case have more recent 
investigations made it necessary for the Association to reverse its 
action ; thus showing that subjects were well considered and that 
there was really no good objection that could be brought against 
their use. It is a legitimate object of the Association to give ex- 
pression to a preference for certain material or for certain methods 
of construction, as indicating* what is regarded by the majority as 
the best practice ; but unless standards can be adopted with the 
firm conviction that they are the best, the survival of the fittest, as 
it were, it may well be questioned whether it is not better to first 
perfect our mechanical knowledge by a comparison of views, by 
free, open discussion, than to attempt to decide questions not yet 
fully developed and that do not receive the full indorsement of 
the Convention ; or to do what is still less to be commended in 
members, to favor and vote for a standard in Convention but fail 
entirely to carry it out in their practice. Take as an illustration 
the standard driving wheel center, one of the most useful and 
reasonable standards of the Association, adopted, after very care- 
ful consideration, by a unanimous vote ; and yet it is a fact that 
locomotives are being constantly constructed with wheel centres 
within a quarter of an inch of these sizes. This shows how 
averse we are to yielding our own preconceived opinions, even in 
the face of the acknowledgment that the standard is a good one 
and ought to be maintained ; and it also shows that a standard 
will not be adopted until a strong conviction of its importance is 
realized by the members. 

A few months ago a leading superintendent of motive power 
and a member of our Association said to me : " At our next an- 
nual meeting you should go for the members on the importance 
of more standards in locomotive work ; " and, feeling that the 
subject was important and one that might be profitably consid- 
ered by the members, I asked him if he would not give me his 
views upon the subject. He said he would be glad to do so and 
would write me soon in regard to the matter. Some time after> 
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meeting the gentleman again and not having received the letter, 
I reminded him of his promise. After a moment's hesitation he 
said : " I am not sure about this question of standards. I am 
afraid we are not far enough advanced ; there is too much ahead 
of us that we have not yet been educated up to, to have the stand- 
ards we might now adopt continue long in force," Is not this the 
key note to this question, and should we not adopt standards only 
as fast as we come to them, as fast as we become educated up to 
what we require ? And is not this the real object of the Associ- 
ation ? A mechanical educator, a collector through its committee 
of reports representing opinions that, when brought up in conven- 
tion and discussed by the members, will give an indication of 
what may be considered the best practice in locomotive work. If 
these discussions were entered into by all the members, it would 
be almost an exact reflex of what is being done on our railways 
arid in our shops in any one particular of locomotive construction. 

Master mechanics, if isolated from all others, are apt to put a 
very high estimate on the production of their own genius, and are 
usually prolific in standards, and with little thought, and after a few 
experiments, will adopt a standard for almost anything, and in their 
enthusiasm will resolve to bring all equipment to this one ideal 
method of construction. The standard may be the best that can 
be devised for the purpose, but the chances are that when the 
light of investigation is turned on, the device will have few advo- 
cates, while the originator will probably use no other. 

Is it not a fact that we cling to ideas that we have ourselves 
advanced, lest their abandonment should give the impression that 
we have not adopted the best, and thereby our reputation should 
suffer and our mechanical ability be questioned ? It may do for 
an individual, from motives of self pride or other considerations, 
to adopt and adhere to an inferior standard ; but what shall we 
say to the deliberations of this or any other Association that 
adopts an inferior method of construction and sticks to it, know- 
ing it to be such ? It would have, and would richly deserve, the 
contempt of every honest, fair-minded mechanic. 

There is no needed improvement that cannot be brought to 
light by the concentrated efforts of American mechanics, and there 
is no cause for halting short of the best. But to obtain this needs 



constant, patient investigation. To adopt standards before the 
best has been reached means to put up the bars and stop investi- 
gation, and be content with such improvements as we may drift 
into. Standards should be adopted only after the most mature, 
painstaking investigation and a firm conviction that the best has 
been reached ; and, when adopted, every member is in duty bound 
to do all he can to secure their adoption. 

As a rule, locomotives are very much the same in general con- 
struction, and if we would yield our individual prejudices, as in 
the case of wheel-centers mentioned, we would soon secure uni- 
formity, and standards would naturally follow in locomotives for 
doing the same kind of work. There is no difficulty in adopting 
standard construction for standard work ; but there is great diffi- 
culty in adopting one standard for all work. It is quite easy to 
design an engine with all its parts properly proportioned to haul a 
train of a specified weight, say forty miles an hour, and that the 
best mechanics would pronounce practically perfect ; but how long 
would this practically perfect machine be allowed to do the work 
for which it was designed, and in doing which there would be left 
a margin of power and a margin of safety in its working parts ? 
Is it not the experience of all master mechanics, that it would be 
no longer than the time when there would be another car await- 
ing transportation, and another and still another is added until 
some part of the engine, under the strain of this added load, gives 
away ; then the disproportioning of parts commences ? If the 
crank pin breaks, the size of the pin is at once increased ; then the 
rods fail and they are made stronger ; next the axle is found light 
and the size of the driving axle is increased ; and now the driving 
wheel and crank pin hub, weakened by being bored out for the in- 
creased size of axle and pin, succumb to the inevitable, and about 
this time the conclusion is reached that the engine is too light for 
the service, and a new design for an engine for this hard service 
is in order. 

The parts that failed in the old engine are made very much 
stronger in the new, and others that perhaps on account of being 
better material have stood the strain of hard work are left the 
same, to give out at some future time. These are some of the 
difficulties that stand in the way of a standard construction. 
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Now, it seems to me there is only one remedy for this, and that 
is, to design for the maximum of a specified work, and when a 
new work or harder service is required a new design should fol- 
low. But it will be suggested that this would multiply the classes 
of locomotives and would be objectionable on that account ; but 
would it be more so than the continual alteration of parts that is 
going on in maintaining an overworked engine, and would it not 
be better that a new, properly proportioned machine should be 
brought into the service than that such a diversity in parts should 
exist in locomotives nominally of the same class? Indeed, we 
think if this plan of maintaining and working locomotives were 
generally adopted a less number would be required, and they 
could be run with greater profit. There is no reason why a well- 
designed locomotive should not do its maximum work contin- 
uously ; and if it is profitable to keep one employed eight hours 
out of the twenty- four, it is just as much more so to keep it em- 
ployed three times eight hours, — not by one man or perhaps by 
two ; let it be as many as necessary to keep it constantly at work ; 
for there is nothing in the make up of a locomotive that each of 
four or five of the same class should not be run by one man as 
well as any other of ten or fifteen equally good engineers. Loco- 
motives should wear out, not rust out, and when this is properly 
understood and acted on locomotives will run six and eight thou- 
sand miles per month where they now run only three or four 
thousand at the most. Railroad men try to so arrange their 
schedule of trains as to save the service of a train crew ; but it 
does not seem to have often occurred to them that they might be 
arranged so as to save the service of an eight or ten thousand dol- 
lar locomotive by keeping what they have constantly employed. 

And right here we wish to say, engines should not only be 
constantly employed, that they may be a source of revenue to the 
company, but they should be employed in such a manner as to 
not be objectionable to the traveling and resident public. The 
black smoke that we often see and feel coming into dining and 
sleeping car windows, when the engine is drifting down a grade 
or coming into a station, and the dense black clouds of smoke 
that often deluge our depots, caused by the introduction of fuel in 
the fire-box while standing at stations or just before entering, and 
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filling the eyes and faces of passengers and their friends, is an 
imposition on the traveling public, and a sharp commentary on 
present methods of running locomotives, and the lack of proper 
appliances for preventing that intolerable smoke nuisance. In 
these things, as in improved methods of construction, the Associa- 
tion is an educator, and is coming to be more and more so re- 
garded by the public and by the railroads, as will be demonstrated 
if the members will but heed the lesson which they have abund- 
ant opportunity to learn. 

The Association is a growing, prosperous organization. Our 
affairs have been so conducted as to insure a constant yearly in- 
crease in our membership, and while not a large excess in current 
funds has been on hand, yet at the close of each year we have 
been able to report out of debt, and a small balance on the other 
side. The present is no exception to the rule, for some of the 
most prominent superintendents of motive power and master me- 
chanics have this year become members. But with this prosperity 
the year has also brought to us a reminder of the harvest that is 
to be. Death has claimed four of our members, C. T. Parry, W. 
H. Morrow, J. O. D. Lilly and Robert Curtis. I do not know that 
we can account for our prosperity on the theory that we generally 
ascribe to successful organizations, for we lack some of those es- 
sential elements. We are a voluntary association of men, with no 
band of union except the interest that we have in our business. 
We have no local habitation with surroundings that contribute to 
our success. One year we meet in Chicago, another in Boston, 
again somewhere else. We have no legal existence. True, we 
have a constitution, but even that is said by some very good au- 
thority to be in need of repairs ; and a standard constitution like 
similar associations is suggested. We verily believe that our 
constitution needs pruning. It is much like a tree that seems to 
have done well in the soil in which it has been planted, yet has 
some decayed branches ; and while we are not in favor of tearing 
the old tree up root and branch on that account, we would be in 
favor of chopping off the dead limbs that render the tree un- 
sightly and for which we have no use. 

In 1872 we met in the city of Boston, where we were presented 
with three thousand dollars which has since been known as the 
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Boston Fund. This with the additions that have been made from 
other sources, a detailed account of which has been presented 
each year, have been invested in four per cent government bonds, 
and now amounts to six thousand two hundred dollars, with 
twenty two dollars and thirteen cents of uninvested interest. 
The Association is to be congratulated that the the custodians of 
this fund have been master mechanics instead of bankers, or it 
might have been before this nearer the border than it is now ; but 
as it is, it is respectfully submitted for your examination. We 
have said that the Association had no legal existence. We can 
neither sue or be sued or legally own any property whatever ; and 
the Association should at this annual meeting authorize its incor- 
poration under the laws of some one of the states, and make 
provisions to protect its interests and extend and perpetuate its 
usefulness. Our funds although not large are sufficient to excite 
the desire of cranks who have axes to grind, to have the Asso - 
ciation take up their schemes and push them to completion. Great 
care should be taken to prevent the introduction of papers that 
have only the purpose of obtaining a seeming endorsement of the 
convention, and a saving of advertising fees by having them 
printed in our report. 

For a detailed statement of the receipt and disbursement of 
funds, and conditions of membership, you are respectfully re- 
ferred to the very full report of our secretary and treasurer. Coming 
from the source it does, it will not be considered a reflection on 
the former incumbent for me to say that our newly elected 
secretary deserves our hearty congratulations for the very satis- 
factory manner in which his duties have been performed the past 
year. The report came out early, and with some improved features 
that merit your approbation. The work during the year has been 
well kept up and faithfully performed, and it is to be hoped that 
circumstances may be such that the services of Mr. Sinclair may- 
be continued indefinitely. 

And now a few words as to the work before you. We have 
met here in this beautiful retreat on the St. Lawrence, where many 
of us have never been before. Our representation is large, our 
reception has been hearty and complete ; and with the thousand 
beauties of nature with which we are surrounded, and the large 
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delegation of ladies present, which is a sure forerunner of a good 
time outside of the convention duties, we ought to be in the best 
possible mood for doing good work during the hours we shall re- 
main in session. 

The reports are full and the subjects are unusually interesting, 
and in the discussions that follow reports, it is to be hoped that 
the utmost freedom will be used in making known the practice 
and opinions of each member present, in Regard to the matter 
under consideration. For myself I invoke your hearty coropera- 
tion in assisting me to preside over your deliberations. I now 
declare the Convention opened for business 

RECESS FOR ADMISSION OF MEMBERS. 

The President — It has been customary at this time to throw open the doors 
of the Association for the admission of nfew members. I will ask the Secretary 
to read Article IV. of the Constitution, defining who may become members. 

On motion of Mr, H. N. Sprague, a recess of five minutes was taken. 

ACCEPTING REPORT OF LAST CONVENTION. 

The President — Gentlemen : I hold in my hand the minutes of the last 
annual meeting. It has been our custom heretofore to approve them without 
reading. What is your pleasure in regard to it ? 

On motion of Mr. John Mackenzie, it was agreed that the minutes as 
printed be approved without reading. 

Secretary Sinclair presented the following report: 

SECRETARY'S REPORT. 

When the last Annual Report was submitted, this association 
consisted of 250 ordinary, 14 associate and 13 honorary members, 
making the total membership 277, Since that time 53 new ordin- 
ary members have been added to the roll, 2 ordinary members 
have resigned, 2 ordinary members, i honorary and 1 
associate member have died, and 3 ordinary members have 
been dropped for non-payment of dues, leaving at the present 
time a total of 322 members. The large increase of membership 
is gratifying evidence of the continued popularity of the associa- 
tion. 

The ordinary members who died during the year were W. H. 
Morrow and Robert Curtis, the honorary member was Charles T. 
Parry and the associate member was J. O. D. Lilly. 
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The Annual Report has been in the hands of members during 
the greater portion of the year, and you ought to be able to jud^e 
on the valuable character of its contents. It is a volume of 211 
pages and contains 24 engravings. Special pains were taken to 
dispense with the use of folding sheets for the illustrations, and all 
are placed within bounds of the ordinar}- page. Those who en- 
tertain themselves by searching for mistakes in the Annual 
Report will not be entirely disappointed with this volume ; but it 
is as free from errors as publications of the kind usually are. 
Twelve hundred of the Annual Report were printed and 1,185 o^ 
of them have been distributed to members and parties contribut- 
ing to the printing fund or sold, leaving only 15 copies in my 
hands. 

There are over 3,800 back rejwrts in the hands of your secre- 
tary and they weigh boxed over two tons. As Chicago is not 
noted for exemption from fires, I have taken the precaution of 
insuring the reports for $2,000. The fourth and sixth reports 
are all exhausted. There is a good supply of all others except the 
last one. 

The Printing Fund of the association has received unusually- 
satisfactory support during the year. There have been 90 sub- 
scribers as compared with 55 last year and 49 the year previous. 
The subscriptions to this fund amount to §1,135, ^^ increase of 
$413 over what was received last year. Most railroad companies 
contribute §10 and in return receive six copies of the Annual 
Report. Others call for a larger number of reports, and increase 
their contributions to correspond, while still others call for more 
copies and act on the assumption that §10 ought to entitle them 
to receive an unlimited number. The Annual Report is greatly 
in demand by educational establishments, and during the year, 
with the consent of the Advisory Committee, I have donated sets 
of reports to several institutions. The Annual Report contains a 
great deal of valuable information and instructive data regarding 
railroad machinery ; and the companies that subscribe to the print- 
ing fund receive a fair equivalent for their money. Copies of the 
reports ought to be in the hands of every officer in the mechanical 
department of every railroad. The seeds of knowledge sown by 
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the volume will bring forth a bountiful harvest in increased effi- 
ciency, that is calculated to materially decrease operating ex- 
penses. 

PRINTING FUND. 

The following contributions were received to the printing fund: 

Allegheny Valley Railroad Co $io oo 

Ashland Coal & Iron Co. _ lo oo 

Atchison, Topeka & Santa Fe Railroad Co lo oo 

Baltimore & Ohio Railroad Co lo oo 

Baldwin Locomotive Works 25 00 

Boston & Albany Railroad Co 10 00 

Boston & Lowell Railroad Co 10 00 

Boston & Providence Railroad Co 10 00 

Brooks Locomotive Works 25 00 

Buffalo, Rochester & Pittsburgh Railroad Co 10 00 

Burlington, Cedar Rapids & Northern Railway Co 10 00 

Capiapo, South America 10 00 

Central Railroad & Banking Co., of Georgia 10 00 

Central Iowa Railway Co 20 00 

Central Vermont Railroad Co 10 00 

Charleston & Savannah Railroad Co 10 00 

Chicago, Burlington & Northern Railroad Co 10 00 

Chicago & Eastern Illinois Railroad Co 10 00 

Chicago, Milwaukee & St. Paul Railroad Co 10 00 

Chicago, Rock Island & Pacific Railway Co 10 00 

• Chicago, Santa F^ & California Railway- Co 10 00 

Chicago, St. Paul, Minneapolis & Omaha Railway Co. 10 00 

Cincinnati, New Orleans & Texas Pacific R'y Co 10 00 

Cincinnati, Washington & Baltimore Railroad Co 10 00 

Cleveland, Akron & Columbus Railroad Co 10 00 

Cleveland, Columbus, Cincinnati & Indianapolis R'y Co. 20 00 

Colorado Midland Railroad Co 10 00 

Connecticut River Railroad Co 10 00 

Delaware & Hudson Canal Co 10 00 

Delaware, Lackawanna & Western Railroad Co ^ 10 00 

Denver & Rio Grande Railroad Co 10 00 

Dickson Locomotive Works 25 00 

Duluth, South Shore & Atlantic Railroad Co 10 00 
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Fitchburg Railroad Co ^lo oo 

Grand Rapids & Indiana Railroad Co lo oo 

Grand Trunk Railway Co lo oo 

Houston & Texas Central Railroad Co lo oo 

Illinois Central Railroad Co lo oo 

Kansas City, Fort Scott & Gulf Railroad Co lo oo 

Kelly Lamp Co lo oo 

Lake Erie & Western Railroad Co lo oo 

Lake Shore & Michigan Southern Railway Co lo oo 

Lehigh Valley Railroad Co lo oo 

Louisville, New Albany & Chicago Railroad Co lo oo 

Louisville & Nashville Railroad Co lo oo 

Louisville, New Orleans & Texas Railroad Co lo oo 

Maine Central Railroad Co lo oo 

Michigan Central Railroad Co lo oo 

Mid vale Steel Co lo oo 

Minnesota & Northwestern Railway Co lo oo 

Missouri Pacific Railroad Co lo oo 

Nathan Manufacturing Co 25 00 

Newport News & Mississippi Valley Railway Co 10 00 

New York Central Railroad Co ^ iq 00 

New York, Chicago & St. Louis Railroad Co 10 00 

New York, Lake Erie & Western Railroad Co 25 00 

New York, Ontario & Western Railway Co 10 00 

New York, Susquehanna & Western Railroad Co 10 00 

Niles Tool Works 10 00 

Norfolk & Western Railroad Co 10 00 

Northern Pacific Railroad Co 10 00 

Ohio & Mississippi Railroad Co 10 00 

Old Colony Railroad Co 10 00 

Otis Iron & Steel Co 25 00 

Pedrick & Ayer 10 00 

Pennsylvania Railroad Co 10 00 

Philadelphia & Reading 10 00 

Philadelphia, Wilmington & Baltimore Railroad Co lo 00 

Pittsburgh Locomotive Works 10 00 

Porter Locomotive Works 10 00 

Portland Locomotive Works 25 00 
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Providence & Worcester Railroad Co looo 

Prosser & Son 25 00 

Raleigh & Gaston Railroad Co 10 00 

Rhode Island Locomotive Works 10 00 

Richmond & Alleghany Railroad Co. 10 00 

Richmond & Danville Railroad Co 10 00 

Rogers Locomotive Works 50 00 

Schenectady Locomotive Works 10 00 

St. Louis, Arkansas & Texas Railroad Co 10 00 

St. Louis & San Francisco Railroad Co 10 00 

St. Paul & Duluth Railroad Co 10 00 

Southern Pacific Railroad Co 10 00 

Terre Haute & Indianapolis Railroad Co 10 00 

Toledo & Ohio Central Railroad Co 10 00 

Union Pacific Railway Co 10 00 

Western Maryland Railroad Co 10 00 

Western New York & Pennsylvania Railroad Co 10 00 

Wilmington & Weldon Railroad Co... 1000 

Wisconsin Central Line 1000 

The money receipts are : — 

Printing fund - - $i»i35 9© 

Dues and initiation fees : 1,130 00 

Sales of reports 35 00 

Total $2,300 00 

BOSTON FUND. 

Principal in 4-per cent. Government bonds $5,200 00 

Uninvested interest at date of last report $ 676 23 

Interest for current year 208 00 

Presented by St.Paul Entertainment Committee 416 90 

Total $1,301 13 

Applied to purchase one $1,000 4-per cent. 

Government bond 1,279 00 

Balance, uninvested interest on hand $ 22 13 

Total principal now helcj in 4-per cent. Gov. bonds $6,200 00 

Respectfully submitted, 

Angus Sinclair, Secretary. 

On motion of Mr. Sprague, the report was received. 
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TREASURER'S REPORT. 
Secretary Sinclair read the Treasurer's Report, as follows : 

Cash on hand as per last report J 497 22 

June 23-'87, Rec'd of J. H. Setchel 540 00 

July 6. " ** " " 223 00 

" 26-" ** John B. Cox 41690 

Junei8-'88, " Angus Sinclair, Sec'y. 1,537 10 $3,214 21 

Expenditures. 
June 23-'88, Paid J. H. Setchel (salary Sec.) $1,037 22 
July 6- ** " C. T. Brown, reporting.. 20 00 
7. " " J. H. Setchel (salary Sec). 162 78 
" 28. ** " J. H. Setchel (applied to 

Boston Tres.) 416 90 

June 18- " " Angus Sinclair (Sec. ex- 
penses.) 141 90 

" " John Morris, printing 21 08 

" " Donnelley & Sons, '* 426 10 

'* " G.H.Benedict, engraving 117 00 
" " C. H. Van Arsdale, ins... 8 00 
** " C. T. Brown, reporting.. 125 65 
" *' L. S. & M. S., transport. 2 34 $2,478 97 

Cash on hand June 19, 1888 $ 73^ 25 

Geo. Richards, Treas. 

On motion of Mr. Sprague, the report was received. 

AUDITING COMMITTEE. 

The President — It has been customary at this time to appoint a com- 
mittee to audit the accounts of the Secretary and Treasurer. Will you have 
such a committee appointed ? 

Mr. Sprague — I move that that committee be appointed. 

The motion was carried. 

The President — I will appoint on that committee J. Davis Barnett M. 
N. Forney and John Player. They will take the accounts of the Secretary and 
Treasurer, and also make an examination of the Boston fund and report. 

COMMITTEE TO COLLECT DUES. 

There should also be appointed at this time a committee for the collection 
of dues, which^is a very important matter. Will anyone move the appointment 
of such a committee ? 

On motion it was agreed that such a committee be appointed. 

The President — I will appoint on that committee Harry Tandy, George 
Richards, Treasurer, and R. W. Bushnell, 
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The next business in order is the report of the Committee on the Relative 
Proportion of Cylinders and Driving Wheels to Boilers. The Committee con- 
sists of Charles Blackwell, Clem Hackney and* John McGrayel. The report 
is in the hands of the Secretary and will be read. 

Mr. Charles Blackwell read the report of this committee as follows : 

REPORT ON RELATIVE PROPORTION OF CYLIN- 
DERS AND DRIVING WHEELS TO BOILERS. 

Your Committee on Boiler Proportions beg to submit the fol- 
lowing report : 

The total heating surface of a boiler should be governed by 
the horse power developed when the engine is exerting its maxi- 
mum continuous effort. 

To obtain the most economical results, boilers can not be de- 
signed to suit the many various conditions of service and charac- 
ter of fuel by any hard and fast rule. 

For average practice, with bituminous coal, when steam 
passages are ample, your Committee recommend that two square 
feet of heating surface be provided for each horse power de- 
veloped, when engine is exerting its maximum continuous effort. 

To arrive at such maximum horse power it is suggested that 
for ordinary passenger and freight engines a piston speed of 800 
feet per minute in connection with 40 per cent, of boiler steam 
pressure be assumed ; and upon this assumption the following 
formulae for engines with 24 " stroke are submitted : 

A. Piston area of one cylinder in square inches X 5.8 =Total 
heating surface in square feet. 

B. Total heating surface -j- 11 = Fire-box heating surface. 

C. Total heating surface -^ 70 = Grate area. 

D. Total heating surface -h 400 = Flue area. 

It appears that the grate area is capable of a wider range in 
dimensions than other parts of the boiler ; and by making this 
abnormally large, as in the case of the Wootten and other kindred 
boilers, grades of fuel, otherwise of little use, can be successfully 
burned. 

With the same size of cylinder, a switching engine requires 
less heating surface than a road engine, the difference depending 
upon the special requirements in each case ; but the same rule 
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maybe applied — viz., to provide two feet of heating surface for 
each horse power developed during maximum continuous effort. 

Your Committee considers that the recent progressive steps in 
boiler proportions, noticeable in all parts of the country, are 
largely due to the untiring exertions of your secretary, through 
the columns of his well-known paper, and information received 
from him, Mr. J. Davis Barnett, and Mr. D. H. Neale, have very 
materially assisted your Committee in the preparation of the 
above report, which is very respectfully submitted by 

Charles Blackwell, ) 

Clem Hackney, >■ Committee. 

John McGravel, ) 



SUPPLEMENTARY. 

Mk. Hlackwell — I may state that at the last moment, just as the report 
wan being forwarded to the Secretary, an answer to the circular was received 
from Messrs. Rhodes and Forsyth, of the C. B. & Q. It has been thought de- 
firable to consider this as a supplement to the report. If you think it necessary, 
I will have pleasure in reading it. 

The I'kksident — If there is no objection, the letter will be read by Mr. 
HIackwcll, as recommended by the committee. 

Mr. IJlackwell then read the following letter : 

Chicago, Burlington & Quincy R. R. Co., 

'Office Superintendent Motive Power, 

Aurora, 111., /un^ 7, iSS<9 

Mk. Charles J3lackwell, 

Care Angus Sinclair, 

Phcnix Building, Chicago. 
iJiicAK SiK : In reply to the circular of the Master Me- 
chanich' Association on the proportions of cylinders and driving 
wheels U) boilers, we do not follow any fixed rule, but keep 
within certain limits which successful practice indicates. We 
find that boilers o( good design for bituminous coal have for their 
proportions the following ratios : 
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MAX. 

A. — Grate to heating surface 1:45 

B. — Tube area to grate , 1:7 

C. — Heating surface in sq. ft. to total 
cyl. capacity in cu. in. 3 per 
cent, added clearance 1:8 

Taking into account the diameter of 

wheel, we have, with 85 per cent. 

boiler pressure as mean effective 

pressure. 

D. — The ratio of heating surface in sq 

ft. to tractive force: — Passenger 10:1 

Freight.. 13:1 



MIN. AVERAGE. 
1:70 1:60 

1:5 1:6 



1:10 



1:9 



C, B. 6^ Q^ Pass, 13x22 A 

Average as abqve i :6o 

Fast Pass. Eng. 139. .. t^l^ W. 1:55 

17x24 A 69'' W. 1:70 

18x24 A 69'' W. 1:70 

Class Knew 68'' W. 1:61 

Freight, 

Av. for good engines.. 1:45 

Old class D 20x24 52" 1:46 

New class D 20x24 52" 1:44.8 

Switchers, 

Class E 16x22 52'' 1:75.5 

ClassG 18x24 52" 1:76.7 



B 
:6 

.7 
:5.6 

:5.6 
:5-9 



12:1 
18:1 

C 
1:9 
1:9 
1:9 
1:10 
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D 
i:ii 
i:ii 
1:10 
i:ii 



1:9.26 1:11.85 



:8 1:9 1:15 
:8.38 1:12 1:18.6 
\Z,^ 1:9.94 i:i5-7 

:5.5 1:10 1:15.45 
:4.8 1:10.781:16.5 



GENERAL AVERAGES. 

Ratios, Passenger, Freight, Shifting, 
Heating surface sq. ft. to tract- 
ive power, lbs 1:11.5 1:15 1:16 

Grate to heating surface i :6o 1:45 ^ -'T^ 

Tube area to grate 1:6 1:8 1:5 

Taking now the first case mentioned in the circular, the tract- 
ive force, with mean effective pressure equal to 85 per cent, of 
boiler pressure, is 17,300 lbs. Taking from our table the ratio of 
heating surface to tractive power, 1:11.5, we then have, — 



I St. — Passenger. 



17300 



= 1500 sq. ft. heating surface. 



11.5 

1500 

-g — = 25 sq. ft. grate surface. 

25 
— -? =4.16 sq. ft. tube area. 
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26200 

2d. — Freight. — = 1750 sq. ft. heating surface. 

1750 

— — - = 38.8 sq. ft. grate surface. 
45 
38.8 
— g- = 4.85 sq. ft. tube area. 

21580 
3rd. — Shifter. — 7 — = 1350 sq. ft. heating surface. 



= 19.3 sq. ft. grate surface. 



70 
19.3 



= 3.8 sq. ft. tube area. 

In using 160 lbs. pressure instead of 140, as has been the 
practice, about 14 per cent, more heat is absorbed by the steam 
and that much more heating surface must be provided. 

Yours truly, 
(Signed) Godfrey W. Rhodes, Supt. M. P. 

Wm. Forsyth, Mech. Eng. 

The President — Gentlemen : You have heard the report of the com- 
mittee ; what is your pleasure in regard to it ? 
Mr. Sprague — I move it be received. 
The motion was carried. 

DISCUSSION ON REPORT OF COMMITTEE ON RELATIVE PRO- 
PORTION OF CYLINDERS AND DRIVING WHEELS 

TO BOILERS. 

The President — The report is received and is now before you for dis- 
cussion. It has been customary in discussing the reports, — I think it is a very 
great advantage too — that the compiler of the report should lead, on some of 
the principle features, in order to bring out discussion. I should be glad to 
hear Mr. Blackwell. 

Mr. Charles Blackwell, Central Georgia — As regards the report on 
boiler proportions, your committee wishes to be distinctly understood that they 
do not wish to have these formulae that are proposed, to be considered as any 
hard and fast rule. They wish it to be considered that these may be average 
quantities and average proportions which may be varied at will, either in one 
direction or another, to suit the various conditions of service for which the en- 
gine in question may be designed. 

Mr. J. Davis Barnett, Grand Trunk — I was interested in the circular of 
this committee, and looked up what information I could get upon the subject. 
I was the more interested because there are some very curious anomalies about 
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our engines and their advertised power. For instance, I will take a series of 
seven locomotives turned out by one of our large firms within a few weeks of 
one another. The printed sl|atement in reference to these locomotives said, as 
it is common, that they would haul a given number of tons on a level. We all 
understand that statement. But anybody not understanding the situation from 
our own point of view, would infer that there was some proportion of the 
boiler on those engines to the number of tons they would have to haul. Work- 
ing out the figures I found that one of these passenger engines, for each ton 
it was said that she could haul, had barely one square foot of heating surface. 
Please put it the other way — there was one square foot for a bare ton. The 
other passenger engine had to haul with the same surface — one square foot, — 
1.57 tons. That is, every foot of heating surface on that passenger engine, 
supposing their speeds were equal, was expected to haul 60 per cent, more of 
load than the other engine. Take the freight engine ; the tons per foot were 
1. 15, 1.27; 1.27 being for a mogul and 1.15 for an ordinary freight. The 
other mogul was 2.17. The switcher had 2.05. We would expect under the 
circumstances that the switcher would have to haul more tons per foot of heat- 
ing surface ; but thei^e was that vast difference in the passenger engine, the one 
having to develop more power by 60 per cent. ; and in the case of the mogul 
engine, one was a ton and a quarter per foot, and the other was perhaps two tons 
and a quarter. These figures seem to show that there is a necessity for some 
formula of the kind suggested by this committee, so that we could find out that 
there was some relation between the tractive capacity and the boiler capacity, 
and I think the figure suggested — two square feet per indicated horse power — 
will cover the actual practice of this continent. 1 examined a very large num- 
ber of indicator diagrams with the object of finding out what this figure was 
likely to be. It is always a convenience, of course, to turn power developed 
into horse power, rather than trying a bare series of figures, diameter and length 
of cylinders, and all that. 

One curious anomaly I found in looking up this matter, was, that a series 
of reports of an engine built by a very noted firm on this continent — and the re- 
ports were widely distributed — showed that this engine developed a maximum 
horse power going down grade. Therefore, it shows that in the examination 
of such diagrams, you have got to bear very carefully in mind the ground over 
which the work is being done, as well as the tons hauled behind the engine, 
and the figures suggested by the committee are not working down grade. 

The President — It is to be hoped that these questions will be sharply 
discussed. 

Mr. M. N. Forney — I have listened with a great deal of interest to the 
report which has just been read. I have been led to think, however, that the 
subject has been made unnecessarily complicated. Now, in my own experience 
with locomotives, I have found that you can never get the boiler too big, and 
the maxim which has been started, that within the limits of weight and space, 
to which you are necessarily confined, you 'should make the boiler as big as 
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you can get it, I think is the rule to follow. It works out this way: If you 
take a locomotive, say with 16,000 pounds on each wheel, which would be 64,- 
000 on the four, half of that amount on the truck — 32,000 pounds — would g^ve 
a total weight of 96,000 pounds. The problem then is to build a locomotive 
to weigh 96,000 pounds, which will give the greatest amount of efficiency. The 
first thing to determine is the size of wheels required for the special service in 
which that engine is to be employed, then to proportion the cylinder, and I 
know no better rule than that given by the committee which had this subject 
under consideration last year — I mean the proportion of cylinder to wheel. The 
connecting rod and the cross heads and guides, and all other parts, should be pro- 
portioned to the size of the cylinder. That being the case., you can arrive at the 
weight of cylinders and working parts of the engine, and you will know what 
is left to put into the boiler. If I were designing an engine under those cir- 
cumstances, I should make the boiler as big as possible so as not to exceed the 
weight which is there. I think that simple rule, if carried out, will give as 
good results as any other. But when you come to the matter- of the relative 
size of the grate to that of the heating surface, then the question becomes more 
complicated, because the size of the grate depends on the quality of fuel that is 
used, and there is very much greater diversity in practice in the construction of 
these parts than there is in that of the heating surface ; so that I think you 
are perfectly safe in following that general maxim that within the limits of 
weight and space to which you are confined, you cannot make the boiler too 
big nor the heating surface too great. 

Secretary Sinclair. — I agree in a general way with my friend Mr. 
Forney, in his remarks. As a rule you can never get the boiler too large, or at 
least you never get it too large, and that is a very good plan which he has out- 
lined of designing the cylinders to suit the wheels and then making the boilers 
as large as possible. But, unfortunately, that has not been the plan usually 
followed by our designers. The engineers, or those responsible for tracks and 
bridges, have generally said they wanted the weight on wheels to be kept down 
to within a certain limit. An engine has to be designed to meet that require- 
ment, and the transportation department have always used their influence to 
get as large cylinders as possible. Consequently, what meets with most con- 
sideration are the cylinders ; have them large enough and it doesn't matter what 
kind of boiler you have. Get the cylinders large enough — that is all they call out 
for, and every one here knows that the transportation department has a very 
great influence on these designs — more influence than what is wise for their own 
companies ; and master mechanics are often induced to enlarge cylinders, against 
their own judgment, till they are out of proportion to the boiler. The report 
of the committee here gives about thirteen hundred feet of^heating surface for a 
17 by 24 cylinder. These proportions every one understands. Every one also> 
understands that it is a large proportion of heating surface to the cylinder 
capacity ; and the aim of the committee evidently is to encourage the designers 
to make as large heating surface as possible, and as large proportion of boilers 
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to cylinders as possible. If this comes to be recognized as a standard with the 
Master Mechanic's Association, a master mechanic who is urged by his super- 
intendent to make a large cylinder and a small boiler can ^y : " Here is the 
proportion recommended by the Master Mechanics' Association. You want 
to have the engine all out of proportion to that, and the machine will be 
expensive to operate, and I do not think we ought to get a locomotive of that 
kind out," Consequently I think that the adoption of that report, and the 
adoption of the committee's report as a standard is calculated to do good to the 
Association and good to the interest of the members and of railroads generally, 
Mr. William Forsyth, Chicago, Burlington & Quincy. — I have not 
much to add to what has been said, except to inquire into the term ** heating 
surface " which I think, as matters stand now, is used in a very indefinite way. 
There is certainly a great difference between the valye bf tube heating surface 
and fire-box heating surface, and I believe thaft it should be the peculiar prov- 
ince of this Association, to determine what those values are. In addition to 
work on boilers, I think the best thing this Association could do would be to 
inaugurate some experiments to determine the relative value of tube heating 
surface and fire-box heating surface in locomotive boilers. 

Mr. John Hickey, Milwaukee, Lake Shore & Western. — Mr. Forney 
states that he would advocate the enlargement of the boiler without limit. 
I would like to inquire, whether he would advocate the enlargement at the fire 
box, or would he advocate the lengthening of the boiler. Would he enlarge 
its diameter, or would he increase its length from the present as generally con- 
structed ? I agree w th Mr. Forsyth when he says, that we ought to ascertain 
what are the relative values of the fire-box and tube heating surface. I think it 
is a matter of great importance. In designing a locomotive, if we 
design an engine with an enlarged cylinder, we have of course to enlarge 
the boiler capacity. The question is whether an increase of flue surface is 
necessary, or whether increasing the diameter and increasing the number of 
flues would accomplish the same end. 

Mr. Forney. — As Mr. Hickey has asked a question, I feel called upon to 
reply. The question of the relative length and diameter of boilers is usually 
fixed, from the fact that the length of the engine is determined. In an eight 
wheel American type of engine, we usually have a length from which you can- 
not depart without 5 ome very material modification of the plan of the engine ; 
so that the length of the tubes is fixed, and the only thing which is left in in- 
creasing the capacity of the boiler is to increase its diameter. In mogul and 
ten wheel and consolidation types of engii^es, very much the same condition of 
things exists. Now, if by some different design it were possible to lengthen 
out the boiler, I should feel inclined to do it by lengthening the tubes and in- 
creasing their diameter somewhat. If, on the other hand, I was obliged to 
shorten the boiler, I should decrease the diameter of the tube and increase the 
outside diameter of the boiler. We are obliged to be guided by circumstances 
in such matters. The main point which I wish to impress and which I wish to 
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emphasize is, that boilers are never too big ; that is within the limits of weig^ht 
and space to which you are confined. Mr. Sinclair has spoken of the weight on 
the wheels — that they are limited there by the permanent way department, 
which is very true. There nearly always is some limitation in that direction. 
Then with a 4 ft. 83^ in. gauge we have a width we cannot exceed under our 
fire-boxes. So that those two facts always keep the weight of the eng^ine down 
to certain limits. Within those limits, I would be inclined to make the boiler 
just as big as possible. I would also be inclined to adopt whatever form of 
boiler or plan of construction for the crown sheet and those parts that would 
permit of an increase of size and increase of capacity. I think that matter has 
been overlooked. There are a great many boilers which take an enormous 
weight to support the crown sheets. If you could diminish that w^eight, it 
would enable you to increase the diameter or length of the boiler, which would 
be a material advantage ; whereas the crown bars and the bars which are accu- 
mulated there, do nothing whatever to help to make steam. 

I would also add that some experiments were made by Mr. T>. K. Clark, 
many years ago, which are reported in his book on Railway Machinery, 
which showed that the larger the tube heating surface the greater the economy ; 
and he put no limitation on that whatever. In all the experiments he made, he 
found the greater the tube surface was, the more economy he got. He also 
found this fJict, which was, that the smaller the grate surface the greater the 
economy. Of course, the grate surface must be large enough to burn a suffi- 
cient amount of fuel, but the more he concentrated the fire the greater economy 
he got out of the combustion. I know that conclusion is questioned by a great 
many people, but I know that that is the conclusion he reached, and that a 
great many other engineers have reached. 

Mr. O. Stewart, Fitchburg. — I would ask if that was in wood burning 
or coal-burning engines ? 

Mr. Forney. — Coal burning — bituminous coal ; and coke, perhaps. They 
experimented with coke in those days a good deal. 

Mr. H. M. Sprague, Porter Loco. Works. — I would ask Mr. Forney 
if the value of an increased area of flue surface would not be governed by the 
length. You would not enlarge the size of the flues to get an increased flue sur- 
face of a given length, beyond reason. I would like also to inquire what is 
the practice with flues — whether anybody is using flues much larger than two 
inches, within reasonable length. That is a matter that I am rather ignorant 
about, and it is rather difticult to get information on the subject. I do not see 
why, as we have apparently found that a two inch flue is long enough for ten 
feet six, to eleven feet and such lengths, but when we are getting up to thirteen 
and fourteen feet, should not a larger flue be used ? But I do not understand 
that it is the general practice to do so, and I do not know any reason why, 

Mr. Forney. — In answer to Mr. Sprague's question I might say that the 
reason for enlarging the size of the flue, would be the difficulty of drawing air 
through a ver}- long and very small tube. In England the common practice is 
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to use tubes i ^ inches outside diameter and from t^ to fifteen feet long. In 
this country, you know, there are very few tubes of that size used. On Winans* 
old camel engine in which the tubes were fourteen feet in length they were 2j^ 
inches in diameter. With a very small and a very long tube, the friction of the 
gases passing through becomes very great, so that the reason for enlarging the 
flue when you increase its length, is simply to make the draft easier. 

Mr. John Mackenzie, New York, Chicago & St. Louis. — I would say 
that our experience does not agree with what Mr. Forney says. We have en- 
gines with flues 2Jj4 and 2 inches in diameter and 13 feet long, and we find that 
the 2 inch flue gives us better satisfaction than 2% inch. I think there are 
some twenty flues less in the larger diameter than in the smaller, and our men 
claim that the latter engines steam belter — with the same sized nozzle. 

Mr. J. Davis Barnett, Grand Trunk. — Do I understand Mr. Mackenzie 
to say that the 2^^ inch tubes were put so much closer together so as to lessen 
the clearance between the two ? 

Mr. Mackenzie. — They both have ji inch water space between them. 

Mr. Barnett. — WhUe I am on my feet I might supplement Mr. Forney's 
statement by saying that Mr. Clarke's experiments and the data, from which his 
formulae and statements published in his book were obtained, were all based on 
coke practice — coke burning, and that the disputes in respect to his statements 
since have been mostly based on coal burning. 

Mr. Hickey. — Speaking of the relative efficiency of fire-box and flue 
heating surface, we have two classes of engines of ttie same general dimensions, 
the cylinder is the same, the fire-box the same, the grate surface the same ; the 
only exception being that one class of engines have tubes one foot shorter than 
the other. In doing the same work, performing the same duty precisely, the 
engine with the shorter tubes makes steam, as an average, freer than the en- 
gine with the longer tube, and from observations I am prepared to say that the 
length of the tube does not cut much of a figure in increasing the steaming 
efficiency of a locomotive, beyond certain limits, of course. One of those is 12 
feet 3 inches long and the other ii feet 3 inches long, the shorter tube making 
the steam as freely as the longer one. 

Secretary Sinclair. — There is one thing in regard to the well known 
experiments of Clark which has not been brought out, and it applies to Mr. 
Forsyth's remarks. Clark insists strongly that the deductions of his experi- 
ments indicated that a great increase of fire-box surface did not promote the 
economical working of the engine. He held that undoubtedly a fire-box sur- 
face was more efficient for the generation of steam than the tube, but that the 
tubes were placed where the greater part of the heat had to be absorbed, and 
that attention should be directed more closely to making those proportions right 
than to efforts to increase the area of the fire-box unduly. 

The President. — Gentlemen, it is now nearly 12 o'clock and the regular 
order of business will be discussions on general questions that may be intro- 
duced by the members. We have now five minutes before that time. 
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Mr. Mackenzie. — Is the discussion closed on this subject, Mr. President? 
If so, I want to make a motion. 

The President. — It is not closed yet. Will you close the discussion on 
this subject? 

Mr. Sprague. — I move that the discussion be closed. 

The motion was carried. 

Mr. Mackenzie. — I move that we take a recess of five or ten minutes for 
the purpose of collecting dues and preparing questions for discussion. 

The motion was carried and a recess taken, 

The President called the Convention to order at 12 o'clock and announced 
that the regular order of business was the discussion of questions to be submit- 
ted by members. 

EFFECT OF HEIGHT OF BOILER ON WEAR OF BOXES. 

The Secretary read the following question : 

' ' What effect has the height of the boiler above driving boxes on the wear 
of the driving boxes and truck boxes ? " 

The President. — The question is, as I understand it, what effect has the 
center of gravity of the boiler upon the driving boxes of the locomotive. 

Secretary Sinclair. — Upon the lateral wear, it is explained. 

The President. — It is customary, in submitting these questions, that the 
gentleman proposing the question shall lead in the discussion — Mr. Briggs ? 

Mr. R. H. Briggs, Kansas City, Memphis & Birmingham. — We have 
some ten-wheel engines on our line which gave considerable trouble, and I 
found that they wore their driving boxes and truck boxes very much, laterally. 
They were very prone to leave the track occasionally, and after they effected a 
certain amount of lateral wear they gave us no further trouble. After that, the 
question of a swinging center for the truck came up, as with a bald driver in 
front or a flange driver ; and a man mentioned the fact to me, that he believed 
the main cause Of this lateral motion was the height of the boilers over the driv- 
ing boxes. Of course I have my ideas about that, but I would like to get the 
benefit of the ideas of the members of the Association also. 

Mr. Mackenzie. — Would not Mr. Briggs give us his ideas first ? We 
would like to hear them. 

Mr. Briggs. — Well, I believe this, that if you do not go to extremes, you 
get less lateral wear from a high boiler. In other words, I believe that the 
swing, or what we would term the lateral motion, is more taken up upon the 
springs in a high boiler than in a low boiler. I do not believe that this lateral 
wear Is caused by the height of the boiler. • 

Mr. Mackenzie. — I might relate a little experience that we have had with 
some mogul engines lately, with the boiler pretty high. We have had the ex- 
perience Mr. Briggs speaks of, the engines leaving the track at frog-points, 
and we were unable to determine what the cause of it was. The superintend- 
ent of the transportation department said it was the fault of the engine and I 
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said it was the fault of the frog. We found that they continued to go off at one 
particular point. After removing the pistons and running lines through the 
engine, we found there was nothing wrong there ; but we found that the en- 
gines had worn a great deal of lateral motion on their driving boxes, and that 
the more they got the less they ran off the points of the frogs. I am of the 
opinion that we are all putting up our engines too tight laterally. You put 
your engines up tight and you heat your boxes the first trip, which makes you 
destroy the surface of your boxes and begin cutting the hubs of the wheels, and 
the consequence is you get more lateral motion than you ought to have. I have 
talked with people using the same class of engines, and they said they had the 
same trouble, and their remedy was to remove the front and back pair of wheels 
and give them lateral motion ; and after that was done there was ho further 
trouble. I would say that these were mogul engines, with a 15-foot 6-inch 
rigid base. Since we eased off the faces of the hubs, we have had no further 
trouble with those engines, with the exception of this one frog, which has been 
changed now. 

Mr. Blackv^ell. — Will Mr. Mackenzie state the^ height of the centre of 
gravity at the boiler, in this case, above the track ? 

Mr. Mackenzie. — I do not exactly know. Perhaps Mr. Setchel can tell. 

The President. — I could not tell from memorv. I do not know what it 
is. Mr. T. W. Gentry, of the Richmond & Danville, it is suggested, has some 
very high boilers. His experience would be very valuable to the Association. 
If he is present we would be glad to hear from him. 

Mr. Sprague. — I am under the impression that Mr. Forney has investi- 
gated that subject, and I would be glad to hear from him. 

Mr. Forney. — I have never given the matter any special investigation, but 
I think it is very much like the boiler — that is, that the height of your boiler is 
beyond your control. There are general circumstances connected with the 
design of an engine which oblige you to put the boiler up to a certain height, 
and that being the case, you have got to do the best you can. I think that is 
about all there is to it. 

The President. — Is there any further discussion of this question ? 

Mr. Sprague. — I move that it be closed. 

The motion was carried. 

The President. — The Secretary will read the next question. 

SWING TRUCKS AND POSITION OF BLIND TIRES. 

Secretary Sinclair read the following question: 

' * What is the experience of members with swing motion and rigid trucks 
for ten-wheel engines, and should the front driving-wheel tires be blind or 
flanged tires ?" 

Mr. Briggs. — I proposed that question. I would like to hear the experi- 
ence of the Association. We have some ten-wheel engines that have a flanged 
tire in front, and are cutting very badly. We also have some with a bald tire 
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in front that are not cutting much. The flanged tire engines have borne a 
great deal of lateral motion in their truck boxes, The bald tires have not borne 
much lateral motion. I have heard it contended that it should be a flange tire 
in front, and also that there should be a bald tire in front. In my experience 
those with the bald tire give more satisfaction, but we have had a limited expe- 
rience with ten-wheel engines. We probably will have a great many more ten- 
wheel engines to take care of, and I would like to get the experience of che 
members with reference to that. 

The President. — If there is any gentleman present who has had any 
experience in this direction, we should be pleased to hear from him. Mr. 
Boon, of the West Shore, has a crooked road. He ought to have trouble in 
that direction, if anybody has. 

Mr. J. N. Boon, West Shore. — I have had very little experience with ten- 
wheel engines. Most of my experience has been with consolidation and Amer- 
ican style of engines, and I should prefer, I think, under a ten-wheel engine, 
the regular four-wheel truck, and I think I would prefer the front pair of driv- 
ers to have a flange on, but I never have had experience enough with that class 
of engines to give a very definite opinion on the subject. 

Mr. Briggs. — I would like to say to the members of the Convention that 
this question has caused considerable correspondence between the officials of 
our road and the Baldwin Locomotive Works, and other works in this country, 
besides among master mechanics, and I find a great diversity of opinion with 
reference to the matter, and I do not think that any of us can afford to make 
any mistakes in such matters as that, and your opinions gentlemen, would be 
valuable and of great assistance to myself and to others who are not here to dis- 
cuss the matter, and while I was not requested to bring the matter before the 
Association, yet I know that I would be thanked very much if I could get your 
several views in regard to it. It seems to me that Mr. Hewett ought to know 
something about this, because he has had a great many of them to control and 
look after. 

Mr. John Hewett, Wabash Western. — My personal views of the merits 
of the subject would be that I prefer a rigid truck for a ten-wheel engine and 
blind drivers in front, but as to my preference for ten-wheel engines, as com- 
pared with moguls, I would not have a ten- wheel engine if I could get a mogul. 

Mr. Jacob Johann. — My observations on the point that is before the 
meeting, are that swing-motion trucks are unnecessary and rather detrimental 
to the flanges of the tire, and not only on ten-wheel engines but also on eight- 
wheel engines. At least that is what I have found with engines which I have 
had under my control, and to overcome the difficulty we just simply blocked the 
swing motion and made rigid trucks, and from them we had better results. 
The effect with a swing-motion truck is, especially if the road is crooked, that 
the front end of the engine is kept swinging all the time. Consequently it 
throws a strain and stress on the forward flanges, and will wear them. On that 
question that Mr. Briggs brought up first, I am of the opinion that engines are 
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being put up entirely too rigid for their own good. I think that certain parts 
of the rolling machinery should have sufficient clearance so that it will go off 
without undue friction. That is one of the reasons why it takes so long some- 
times to break in your engines and keep them from running hot, simply because 
they are put up too tight and too snug. 

In reference to the tire on ten-wheel engines, I have had engines with for- 
ward drivers flanged and engines with forward drivers not flanged, and from 
the difference in their operations I am personally convinced that the forward 
drivers should be blind, not flanged; that practically you want to make your 
engine an eight wheel engine, and allow your forward drivers to go as they 
please, and in that way you get much better results. That has been my prac- 
tice for several years. In all engines I had with forward drivers flanged, when- 
ever we turned them we slipped the tire off the front ones and put it on the 
middle wheels, and vice versa, and connected them in that way, When we 
rebuild trucks we rebuild them rigid. 

In reference to the lateral motion and the engine's freedom for passing on 
a crooked road, it is absolutely necessary for them to have a certain amount of 
lateral play in their driving wheels and truck wheels also. If you do not give it 
to them they will take it, as Mr. Briggs remarks, and to their own disadvan- 
tage. They will cut and grind, and you will get a bad surfaced wheel. If you 
give it to them at the start, they will give you no trouble. I remember some 
years ago, on a road that I was on, we wanted to get to a certain point, and we 
had to put in a very sharp curve ; I think the curve was probably fourteen or 
fifteen degrees. I was requested to get an engine ready to do that work, and 
when we had her ready it struck me that I had better experiment a little first, to 
see if I could get around that curve with that engine. I did not go down by 
daylight, when everybody would laugh at me, but I went at 12 o'clock at night, 
and I took another engine behind us, and we did not get 100 feet in that curve 
before the engine went right off. We took the engine right back to the shop. 
The next day I jacked her up and gave her more lateral play between the driv- 
ing wheel hubs. I cut out the truck centre to move an inch and a half. After 
that the engine went right around that curve, and worked there for a year and 
never got off at all. That demonstrates that if your road is crooked you have 
got to give a little lateral play. The centre of gravity of the boiler, I do not 
think, has anything to do with that part of it. In fact, I have built engines 
with as high a centre of gravity almost as any running, but I never found that 
it made any difference, where the engines were put up properly. It is my opin- 
ion that for ten-wheel engines you want the forward driver blind and a rigid 
centre, but you do not want it too snug, and you will get better results than you 
will with a swinging motion or with the forward drivers flanged. 

Mr. Briggs. — There are some very strange things connected with it. We 
have got three Pittsburgh engines on the road that have been there two years. 
We have got eight ten-wheel Rogers engines, that have been there only about 
eight months. The Rogers engines have worn until they have got three-quar- 
ters of an inch lateral play in their truck. The Pittsburgh engines have 
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scarcely three eighths of an inch, and the Pittsburgh has a swing-motion truck 
and the Rogers a rigid truck. The wear on the flanges of the Pittsburgh engine 
is not perceptible at all. The wear on the flanges of the Rogers is very per- 
ceptible. Now, the question is, is this advantage due to the swing-motion 
truck under the Pittsburgh engines or not ? My opinion is that the swing- 
motion truck is a great factor in the retarding of lateral wear. 

Mr. Hewett. — I would ask if the forward drivers have flanges in both 
cases? 

Mr. Briggs — They were bald in both instances. 

Mr. Mackenzie. — We have got quite a number of ten-wheel freight 
engines which have the blind tire forward. We consider them just the same as 
an eight-wheel engine. They will go anywhere that an eight-wheel engine will 
go, and we use them in yard service, and we fail to see any wear whatever on 
the flanges of these engines. They have rigid trucks, and the tires wear just 
as well as they do on the eight-wheel engine I would say that jf the flange is 
on the forward wheels you want a lateral motion truck; certainly 3»^ou have got 
to have it. You could not run a consolidation with a rigid truck, and you could 
not run a mogul with a rigid truck, in my opinion. The wheel base is so great 
in a mogul or consolidation that there must be some lateral play forward as 
Mr. Johann said here. He is a great advocate of a rigid truck for engines but 
he is a great advocate of a swing truck on cars. Now, if the play of the centre 
of his truck an inch and a half each way does not make a swinging truck I fail 
to see where the point is. I would say that for a ten-wheel engine my prefer- 
ence would be for a blind tire forward with a rigid truck; with a mo -ml or con- 
solidation, a swinging truck and the forward driver flanged. 

Mr. Briggs. — Probably Mr. Sprague can give us an idea on that subiect 

Mr. Sprague. — My experience, I think, would not be valuable to this 
Association. I have had some peculiar experience with swinging trucks at the 
back end of the engine instead of the front. I suppose the principle is the 
same. I had not only to shorten the centre, but I had to put rollers on top of 
the frame to get them around the curves. Then they worked first-rate. 

The President. — Is there any further discussion on this subject ? 

Mr. Hewett. — I move that the discussion be closed. 

The motion was carried. 

METHODS OF SECURING CROWN SHEETS. 

The Secretary read the following question: 

" Is there any known practice that would be absolutely safe to adopt which 
would dispense with crown bars ? " and stated that the question was proposed 
by Mr. W. J. Robertson, of the Central Vermont. 

Mr. Robertson. — Of course, you are all aware of the expense that is 
attached to the ordinary crown bars as used in American locomotives, and more 
particularly when you have to renew a fire box. At this time I have several 
boilers in which I am renewing the fire boxes, and in taking out the old bars 
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and getting them right and putting them back again I find that there is an 
enormous expense. Now, I have heard from time to time and have seen cuts 
of these radial stay bolts, and I think the Grand Trunk Railway are using 
some. Is that so, Mr. Barnett ? 

Mr. Barnett. — Yes. 

Mk. Robertson. — And I find still that the practice of the builders is to 
use the heavy crown bar. Now, I would like the experience of members as to 
whether they know that these radial stay bolts used for the crown sheets of boil- 
ers are just as safe as the old fashioned crown bars. 

The President. — Can some gentleman who has had experience with 
radial stays answer the question ? 

Mr. F. H. Peck, Chicago & Western Indiana & Belt. — I have twelve en- 
gines with radial stays and I have twelve engines without, and those twelve 
engines with radial stays have not been renewed for five years, and in the other 
we had to renew the crown bars in eighteen months, and with the radial stays 
the crown sheets are in much better shape and keep much cleaner. 

Mr. Sprague. — I have not had much experience in different methods of 
securing crown sheets, but what experience I have had has been very favorable 
to radial stays. I think there is no question but what they are both cleaner and 
more reliable than a crown bar. Of course the engines that I am building now 
are mostly tank engines. I put the domes forward almost invariably, and stay 
the crown sheet from the outside shell, and I have seen, especially in small en- 
gines, a good many running that have been running several years, and they 
seem to be safe beyond any question. 

Mr. Robertson. — I would like to ask the gentleman from the Western 
Indiana road, supposing he was to have orders to run an engine on his road to 
carry i8o to 200 pounds pressure, would he use the same method ? 

Mr. Peck. — Yes, sir. We carry 160 pounds now. 

Mr. Mackenzie.— I would say that it would depend altogether on the de- 
sign of the engine, it seems to me. I believe everybody who builds a straight 
boiler now is putting in the radial stays ; those with the wagon-top, of course, 
cannot use them. Mr. Twombly had a good many ; he can give us some ex- 
perience in that direction. 

Mr Boon. — If I understand the question it is, if there is any way of dis- 
pensing with the use of crown bars. In my opinion, there is, instead of using 
crown bars, use stay bolts, just an ordinary stay bolt. I have had nearly five 
years' experience with fifty engines equipped that way, and the result has been 
very satisfactory. I find no trouble in keeping them tight and I never found a 
breakage of the bolt leading from the crown sheet to the wagon top. We also 
find incidentally another advantage. Where the water is bad, using the same 
water with crown bars, the sheets give trouble in the course of time ; while in 
cases where the crown sheet was held up by stays, we never had scale in suf- 
ficient quantities to cause a leak. On one or two occasions mud collected, but 
there never was enough scale to make trouble. 
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Mr. Mackenzie. — I move that the discussion be closed. 

The motion was carried. 

The President. — There being no further discussion, there is an applica- 
tion for associate membership which I will ask the Secretary to read, this being 
the hour for miscellaneous business. 

APPLICATION J-OR ASSOCIATE MEMBERSHIP. 
The Secretary read the following : 

We propose the name of Mr. D. L. Barnes, of the Railway 
Master Mechanic, for associate membership. 

G. W. Stevens, 
William Forsyth, 
John Hickey. 

The President. — Gentlemen, you have heard the application. What will 
you do in regard to it ? 

A Member. — I move that it be received and a committee appointed. 

The motion was carried. 

The President. — I will appoint on that committee J. Johann, H. A. 
Whitney and M. N. Forney. 

Mr. Forney. — I am under the impression that it is not in order that an 
associate member should act on a committee of that kind. If it is in order, I 
think, at any rate, it is a very bad policy to put an associate member on a com- 
mittee of that sort. I therefore beg to be excused. 

The President. — It struck me as being eminently proper : that an asso- 
ciate member would be a good judge of whom he would have for his associates. 

Mr. Forney. — I think it is an honor conferred upon us in being admitted 
here, and that we should not sit in judgment in such cases. 

The President. — I will put in the place of Mr, Forney, who asks to be 
excused, Mr. J. Davis Barnett. 

RAILROAD RATES TO THE CONVENTION. 

Secretary Sinclair. — Mr. President and gentlemen, before the Conven- 
tion came on I understood that a good many of the members would have to 
pay railway fares in coming to this Convention, for their families, and I made 
application to the different traffic associations for reduced fare. I had consulted 
with Mr. Forney about what he was doing, and I followed the same course as 
he did in regard to the Master Car Builders. I received word that reduced 
fares would be granted, and I published a notice to that effect. Shortly after- 
wards I received word that for some reason or other the privilege would be with- 
drawn, and subsequently I received notice from the Chicago & Grand Trunk 
Railway Company that they had agreed to give these reduced fares and they 
meant to abide by it whether the Traffic Association agreed to it or not, and sub- 
sequently I had a general notice from the Central Traffic Association that the 
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fares would be reduced, and I am under the impression that another notice 
came. But anyhow the thing was kept in such a muddle that I could not tell 
very well whether the privilege was granted or not. But I wish to inform the 
Association that I did my best under the circumstances. I tried in every way 
that I knew to get the reduced fares. 

The President. — The morning hour having expired, under the rules the 
next business in order is the regular reading of reports. The chairman of the 
committee that is to present the next report on our list is expected here on the 
boat which I believe has just whistled, and it is only fair that the matter should 
be passed until Mr. Lauder is here, especially as another member of the com- 
mitttee has suggested that it be passed. If there are no objections, therefore, 
we will take up the third on the list which is ** Extension smoke-boxes, and 
brick and other fire-box arches." The committee on this subject is John 
Hickey, W. A. Foster and E. L. Weisgerber, and the report is in the hands of 
the secretary. 

Secretary Sinclair proceeded to read the report. 

REPORT ON "EXTENSION FRONTS AND BRICK AND 

OTHER FIRE-BOX ARCHES." 

Economy in the use of coal used for generating steam is a 
matter of great and growing importance. Recent estimates have 
shown that over 150,000,000 tons annually, all over the world, is 
used for making steam. A low estimate of value of this coal at 
place of use would be an average of $2.50 per ton. which gives us 
the present annual expenditure for steam the sum of $375,000,000, 
from which it will be seen how largely even a small per cent, of 
saving would add to the wealth of the world. While mechanics 
and manufacturers have given much consideration and care to 
the improvement of the steam engine, whereby they might reduce 
the consumption of steam for a given amount of power, but com- 
paratively little attention has been given to securing economy in 
its generation. It would trouble us very much, and we should 
take the earliest opportunity of having it corrected, were it plain 
that through imperfect machinery our engines were wasteful of 
steam, yet strangely we remain to some extent indifferent regard- 
ing appliances necessary to extracting the full heating value of 
the fuel for its formation. We know scientifically that the com- 
pounds of carbon require certain quantities of air to effect perfect 
combustion, yet we are not particular about ascertaining what 
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quantities are supplied, or under what conditions, and often treat 
the matter as though no such combination was necessary. 

The following circular, embracing a series of questions bearing 
on the subject, and prepared by your Committee, was forwarded 
by your Secretary to the members ofthe Association. 

To the members of the American Raihvay Master Mechanics^ 
Association : 

Gentlemen : The fuel consumed by locomotives, together 
with the expense of adjusting fire claims, caused by fire thrown 
from locomotive stacks, are two of the largest items of expense 
connected with railway operations, " Extension smoke boxes and 
brick and other fire-box arches " is a subject bearing directly on 
the above points, and it is asked as a duty of each and every mem- 
ber of the Association, and of all having charge of railway mia- 
chinery, to assist the Committee in getting out an intelligent and 
reliable report by answering as clearly and fully as possible the 
following questions : 

First Question : What kind of fuel is used on your locomo- 
tives ; hard coal, soft coal or wood ? 

Second Question : What is the average amount of water evapor- 
ated per pound of coal you are using ? 

Third Question : What is your average cost per locomotive 
mile ? 

Fourth Question : What form of smoke box is used on your 
locomotives ? 

Fifth Question : Have you had any experience with the so 
called " Extension Fronts?" If so, please give dimensions of the 
same, with sketch showing location and kind of netting, and situ- 
ation of deflector plate, if any used, also situation of exhaust 
nozzles and arrangement for discharging sparks. 

Sixth Question : What form of smoke stack do you use in con- 
nection with the extended front ? In the same connection please 
state size of engine cylinders, size of nozzles, demensions of fire- 
box, and number of flues. 

Seventh Question : Do you advocate the use of single nozzle in 
connection with the extended front? 

Eighth Question : Have you had any experience with a device 
in the ordinary box that would accomplish the same end as that 
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claimed for the extended front ? If so please state results obtained 
and send drawings of the same, and state if in connection any 
extras are used in fire-l?ox as well as showing smoke-stack con- 
struction. 

Ninth Question : Do you favor the use of a draft or petticoat 
pipe in connection with the extended front? 

Tenth Question : What is the amount of additional weight 
caused by extended front and attachments ? 

Eleventh Question : How do you regard the old style smoke- 
box and diamond stack in economy of maintenance, economy of 
fuel and preventative of fires as compared with extension fronts 
and attachments ? 

Twelfth Question : Have you used a brick arch or other device 
in fire-box in connection with extended front ? If so please give 
dimensions of same, with sketch showing the device and manner 
of sustaining it, and the results obtained as compared with the 
plain fire-box in the same connection. 

Thirteenth Question : Do you favor the use of brick or other 
arch in the fire-box of a locomotive using bituminous coal, and 
can you say from experience that the advantage gained thereby 
will warrant the expense of maintaining such arch ? 

Fourteenth Question : Have you noticed any injuries, to fire- 
box sheets resulting from the use of fire-box arch ? Please send 
drawing of the grates used in connection with your extended 
front. 

Fifteenth Question : Under what circumstances, if any, do 
you advocate the use of hollow stay-bolts in fire-box for the 
purpose of admitting air above the fire ? 

Sixteenth Question : All things considered, do you favor ex- 
tended fronts on locomotives as now generally constructed. If 
not, please state objections ? 

Please do not confine yourself to the questions asked, but 
with your advice and aid of drawings give the Committee any in- 
formation you may possess bearing on the subject. 

To this circular the Committee received fifteen replies, and, 
although the information elicited was less than your Committee 
had reason to expect, it was obtained from Master Mechanics in 
all sections of the country where bituminous coal is used for 
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locomotive fuel, and may be accepted as representing fairly the 
experience of members with soft coal of different characters pro- 
duced and used throughout the country. 

In reply to the circular, Mr. Clem Hackney, of the Union Pa- 
cific, states he uses soft coal from the mines of Iowa, Kansas, and 
Wyoming, having an evaporative power of from four to eight 
pounds of water per pound of coal, and costing per locomotive 
mile run 9.4 cents. 

He has had a large experience with extension fronts and brick 
arches in fire-boxes, and, while he regards the latter as very bene- 
ficial for coal of a light nature, he does not advocate its use for 
bituminous coal of a heavy quality. He generally uses a straight 
stack with extension fronts, but has a few engines running with 
diamond stacks in connection with the extension, giving good sat- 
isfaction. He sends a blue print showing front end with diamond 
stack, which he finds preferable to any extension front. 

Mr. Hackney does not indorse the use of hollow stay bolts for 
the purpose of admitting air above the fire, except when the coal 
used contains much incombustible matter, or when a heavy fire 
must be carried. 

Mr. Robertson, of the Central Vermont Railway, uses soft coal, 
capable of evaporating 2 y^ pounds to 5 J^ pounds of water to the 
pound of coal, and costing on an average of 10}^ cents per loco- 
motive mile run. 

He does not favor extension fronts on locomotives, and says 
they are more expensive to maintain, with no apparent gain as a 
preventative of fires or economy of fuel. In answer to question 
five of the circular, " Have you had any experience with the so- 
called extension fronts ? If so, please give dimensions of the 
same, with sketch showing location and kind of netting, and situa- 
tion of deflector plate if any used ; also situation of exhaust 
nozzles and arrangement for discharging sparks," he sends a 
blue print (shown Figure t), showing a front end, and 
writes : " I have twenty engines running with this device with 
cylinders from 15 by 22 inches to moguls 19 by 26 inches, and all 
are working very satisfactorily, both as to economy of fuel and 
riding of engine. In addition to this I am enabled to use a larger 
exhaust nozzle than with the extension front, as I do not have to 
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exhaust the large amount of dead air contained in the extended 
arch, hence the blast is decreased on the fire, and less sparks are 
drawn through the tubes." He has obtained very satisfactory re- 
sults from the use of the brick arch in the furnace, and assigns as 
a reason that the gases, having further to travel before reaching 
the tubes, come in contact with the hot brick, and mixing with 
oxygen from the fire hole promotes more perfect combus- 
tion. 

Mr. Teal, of the Fremont, Elkhorn & Missouri Valley Rail- 
way, reports using soft coal, but never made any experiments to 
obtain its evaporative qualities. It costs his road per locomotive 
mile for fuel 8.82 cents. Mr. Teal writes: "There has been a 
great deal said and done about the extension front and straight 
stacks on locomotives. It has its friends as well as its enemies ; 
we belong to the former. We believe in the extension as we have 
it, and inclose herewith a blue print of our style (shown Figure 
'2). Note especially the baffle plate, which you will see has 
cast on face side a great many sharp projections placed about one 
inch apart, and one and one quarter inches long, five-eighths of an 
inch square at base, and tapering to a sharp point. These projec- 
tions are put on irregularly so as to break joints, the object being 
to pulverize the particles of fuel that may pass through the flues, 
and thus in their reduced form enable them to pass through the 
netting, reducing the danger of setting fires and preventing a 
gathering of cinder in front end. You will also notice a lower plate 
running forward from flue sheet to within a distance of six inches 
of baffle plate, its front edge being about four inches above the lat- 
ter. The object of this plate is to direct the cinders coming 
through the lower tubes against the projections on the baffle plate. 
You will also see that our netting runs from front end back to 
front side of nozzles, where it unites with a plate of No. 12 iron, 
which is continued to flue sheet, where it is fastened. This plate 
must be well fitted to sides of smoke-box and around steam pipes* 
the chief aim being that all cinders coming through the flues shall 
come in contact with the baffle plate projections. The burning 
of the fire can be changed by the raising and lowering of the 
petticoat pipe. The device as shown burns less fuel for a given 
amount of work than any other we know of." Mr. Teal derives 
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no benefit from the use of the brick arch, and can see no advantage 
in using hollow stay bolts for admitting air above the fire. 

Mr. Jacob Johann, of the Texas Pacific, uses for locomotive 
fuel ordinary soft coal, but has made no tests as to its heating 
qualities. The cost per locomotive mile for fuel is 12.29 ^ts. He 
is using the extended type as ordinarily constructed, and the old 
style smoke-box and diamond stack, but is replacing the latter 
with extensions and straight stacks, as fast as he can possibly do 
so, as he regards the cost of maintaining to be much less than the 
old style, and as a safeguard against fire, is far superior. He 
says : "As regards the enormous saving in fuel that is claimed 
for the extension fronts I have only to say that I consider such 
statements to be much overdrawn, and that when a road is fully 
equipped with extension fronts the fuel bills will be found to 
amount to about the same as they were when the road in ques- 
tion used the old style smoke-box, with the same number of 
engines and business. He has experimented with a number of 
devices designed to obtain the same results with common arch and 
diamond stack as is obtained from extension fronts, but has not 
succeeded in any measure in doing so. He does not favor the 
use of brick arch in furnace, as its advantages are more than off- 
set by the expense of maintaining it, the principal source of ex- 
pense being due to the injuries of fire-box sheets resulting from 
the use of it. He has proved by actual experiments that hollow 
stay-bolts used for the purpose of admitting air above the fire un- 
der any circumstances is detrimental, and has always found that 
sufificient air can be admitted through the grate bars for proper 
combustion, provided the firing is done properly and concludes 
with the following : " Taking all things into consideration, I 
will say that I favor the present general construction of extension 
fronts, as being more economical in maintenance and as better 
security against fire." 

Mr. T. W. Gentry, of the Richmond & Danville railway, uses 
soft coal for locomotive fuel having an evaporative power of six 
and one-half pounds of water per pound, costing 9.30 cents per 
mile for fuel on locomotives in freight service of the consolida- 
tion type. He has had over five years experience with extension 
fronts on locomotives, and uses them now almost exclusively. In 
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answer to question No. ii of the circular Mr. Gentry writes : " I 
do not think the old style smoke-box and diamond stack begins 
to compare with the extended front and straight stack in point of 
economy of maintenance, economy of fuel, or preventative of 
fires. We have no cones, nettings or stacks to cut out, for so 
seldom does a netting want renewing that they frequently last sev- 
eral years in constant service, while, with the very best constructed 
diamond stacks, we have to frequently renew the cones, netting 
and stack linings, and often the stacks themselves; and while the ex- 
tended front properly built can be made almost absolutely fire 
tight, as far as danger of live coals are concerned, we will all ad- 
mit that it is almost impossible to prevent fire being thrown from 
the diamond stacks as ordinarily built.'* Mr. Gentry reports us- 
ing the brick arch in the furnace, held in place by circulation 
pipes made of extra heavy hydraulic tubing, formed on a curved 
angle from flue sheet to crown, and finds great economy of fuel 
results from its use. He considers the single nozzle properly 
proportioned, with suitable division plate run up proper distance, 
a better and more economical exhaust exit than the double noz- 
zle. He has experimented with a device for using a straight stack 
on short smoke-boxes with netting arrester and deflector plates, 
but finds it not practical. His experience has shown that very 
little, if any good, is accomplished by hollow stay-bolts above fire 
line, and does not advocate the use of such for the admission of air. 
Mr. Swanston, of the Chicago, St. Louis & Pittsburgh, uses 
soft coal from widely different localities, and by tests finds the 
Pittsburgh coal to evaporate 7.35 lbs. of water, while the coal from 
the mines of Ohio, West Virginia, Indiana and Kentucky have 
an average evaporative power of only 6.30 lbs. of water to the 
pound of coal. His average cost per locomotive mile for fuel is 
6.5 cents. He uses the extended fronts as ordinarily constructed, 
together with straight stacks, and is getting very satisfactory re- 
sults. The cost of maintaining he says is much less as compared 
with the old style arch and diamond stack, and while there is but 
little difference in economy of fuel, he finds the device a safeguard 
against setting fires on the line, and concludes by saying: " In 
this alone it has saved many times its cost." He finds the brick 
arch very useful in connection with the extension, and is satisfied 
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from experience that its advantages will warrant the use of it. •■ 
The additional weight on engine truck caused by extension front 
and appliances Mr. Swanston finds to be about 1,200 lbs. He 
writes : " I know of no device that will give the same results as 
the extension fronts. I have tried the same general arrangement 
of the smoke-box with short box, and we have an extension front 
which was recommended as answering the purpose, but we failed 
to get the results." 

Mr. Frank C. Smith, of the Peoria, Decatur and Evansville Ry. 
writes: " We use soft coal costing us about 3 cents per locomotive 
mile for fuel. We have locomotives in service some of which 
are equipped with the old style smoke arch and diamond stack, and 
others with extensions. In connection with the latter, we use a 
stack fashioned after the ejector principle. On a 17 x 24 eight- 
wheel engine having 160 2-in. flues, fire-box 66 x 33 in., exhaust 
nozzles 4^ in. diameter, stack has opening in arch of 22 in. 
contracted to 13 in. at a point 17 in. above base, then opening to 
15 in. at the top." In answer to question No. 8 of the circular, 
viz.: " Have you had any experience with a device in the ordinary 
box that would accomplish the same end as that claimed for the 
extended front ? If so, please state results obtained, and send 
drawings of the same, and state if in connection any extras are 
used in fire-box, as well as showing smoke stack construction." 
Mr. Smith says, ** Yes, had experience; was obliged to open front 
door every trip for the purpose of cleaning the smoke-box of 
cinders. The engine also sparked very badly and the results gen- 
erally were so poor we had to abandon it. The construction was 
deflector plite, netting, high nozzle, and straight shot stack, ar- 
ranged in ordinary smoke arch as in extension." He uses a fire 
brick arch in furnace having the slabs of brick 8 in. thick supported 
on arch pipe opening into tube and crown sheets. In placing the 
brick arch, he leaves a space about 3 in. between that and thp 
side sheets, and a distance of 6 in. between brick and tube sheet. 
With the addition of an arch in fire-box he finds a saving of 21 
per cent, in fuel when used in connection with the extension 
front. He finds not the slightest injury to fire-box sheets from 
the use of the brick arch, on the contrary have not so many leaky 
flues with it as without. He is prepared to advocate the use of 
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hollow stay bolts only on engines having a large amount of steam 
generating power in comparison with the service to be performed, 
and concludes by saying that the comparative merits of the old 
style smoke box and diamond stack, and improved extension 
fronts and appliances, is as stage coaching to modern railroading, 
as a means of transportation. 

Mr. James Meehan, of the Cincinnati, New Orleans & Texas 
Pacific Railway, uses soft coal having an evaporative power of 
7}/^ lbs. of water to the pound of coal, and getting an average 
cost per locomotive mile for fuel of 5.88 cents. He has adopted 
as a standard the extension fronts and straight stacks for his 
locomotives in connection with the fire-brick arch, and considers 
the whole as one of the greatest locomotive improvements. 

In answer to question No. 11 of the circular, Mr. Meehan states 
** With the brick arch in fire-box in connection with extension 
fronts, a saving of 30 per cent, in fuel and 75 per cent in throw- 
ing sparks is made." 

Mr. W. A. Foster, of the Falls Brook Coal Co. writes : " I send 
you herewith blue print (shown Figure 3) of our standard 
front ends, and draft regulator contrary to usual experience. In 
front end you will observe there is a permanent opening and an 
adjustable opening in the lower part of the front. Surprising as 
this statement may seem I have consolidated engines running 
burning semi-bituminous coal screenings, which we have no sale 
for, using the draft regulator with twelve adjustable openings 
lyi in. by 3 in. and 3^ in. round permanent openings, making 
63 sq. in. of opening near bottom of arch. The locomotive with 
all this opening makes steam very freely, and the harder she is 
worked the more air admission she will stand. Fire-box of this 
engine is 104 in. long, 58 in. deep and 42 in. wide, has 233 2-in. 
tubes 12 ft. 10 in. l?ng and using two exhaust nozzles 31^ in. 
diameter. With coarse coal she would no doubt run larger noz- 
zles, as it takes stronger draft to burn fine coal. The advantage 
of the regulator is, it softens the draft so that there is not so much 
cinders drawn through the tubes, making a saving in coal and 
throwing much less cinder from smoke stack. I have had con- 
siderable experience with the brick arch," he says, " and consider 
it a great advantage; locomotives equipped with this do not throw 
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out the amount of dirt and cinders from the stack, and do not 
have to be handled as carefully as when running without the arch. 
The coal will also lie on a grate and burn more evenly and con- 
sume less, especially if it is of light quality. I am not prepared to 
say what the saving is, as I have never made any tests, but am 
convinced in a general way that it is considerable. On locomo- 
tives with long fire-boxes, I do not consider the fire-brick arch 
necessary. My experience has been with fire-boxes 72 in. long, 
that the brick arch is a decided advantage, but with boxes 96 in. 
to 120 in. long, I do not consider the brick arch to be an improve- 
ment." 

Mr. McGrayel, of the Chicago, Rock Island & Pacific, writes, 
that three years ago he fitted up three engines with extension 
fronts and straight stacks. After getting appliance in front end 
properly adjusted, he had no further trouble, and engines are 
working satisfactorily. He says: " I cannot say there is a great 
amount of economy in fuel, but can say there is a saving in stacks, 
cones and nettings. The bottom of the smoke-box does not eat 
away as with the short smoke-box. The netting we use in these 
fronts is 3 j^ by 3 j^ mesh. None of these engines have been re- 
pK)rted as setting fires since the extension fronts were put on, and 
trainmen claim they run a cleaner train." Mr. McGrayel favors 
the double nozzle. His extension smoke -box is 60 in. long 
over all and the additional weight is about 750 lbs He reports 
using brick arch in the fire-box, but it has proved to be of no ad- 
vantage, and thinks there is no economy in its use. 

Mr. Ettenger, of the Newport News & Mississippi Valley Rail- 
way, uses bituminous coal and evaporates 9.6 lbs. of water per 
pound of coal. His cost per locomotive mile for fuel is about 2.85 
cents. In answer to question No. 1 1 of the circular, Mr. Ettinger 
says: "Old style smoke-box more economical in maintenance. 
With new style smoke-box no difference in fuel economy is ob- 
served, as the saving in this line is the result of the fire arch, and 
I would consider one style of front as economical as the other 
when used without furnace arch. As a preventive of fires the ex- 
tended front is the most successful device of which I have any 
knowledge." He invariably uses the brick arch in fire-box in 
connection with the extended front, and declares the expense of 
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constructing and maintaining it to be small in importance com- 
pared with the saving arising from the use of it. 

Mr. Twombly, of the Chicago, Rock Island & Pacific Railway, 
uses bituminous coal. Has made no recent test as to its heating 
qualities. Cost nearly six cents per locomotive mile for fuel. 
He had one engine equipped with an extension front patented by 
Taylor of the Old Colony road. This was operated for about 
eighteen months, but showing no especial merit, he had the inside 
arrangement changed and put on a straight stack. In this form 
it was an ordinary extension front, long single nozzle and deflector 
plate, etc., but had no netting. This arrangement he found to 
work well enough, but showed no decided advantage over the 
diamond stack and old style front. Speaking further, Mr. Twom- 
bly says: "The extension as at present constructed I consider un- 
necessarily large, as but a small part of it fills with cinders and the 
upper two-thirds seems to be merely waste room. As we wash 
out the boilers through plug holes in front flue sheet, the extension, 
with its deflector plate, netting, high nozzles, etc., would be a 
source of great annoyance in the round house. The additional 
weight of the extension is just where it should not be, viz., on the 
truck; and lastly, I do not understand that roads equipped with 
locomotives having extensions are more free from fires than are 
other roads." Speaking of fire-box arches, Mr. Twombly states: 
" Many years ago I carefully observed the performance of a num- 
ber of different engines, part of them equipped with brick arches, 
and I can safely say that any difference in economy caused by a 
brick arch was not perceptible. I am strongly of the opinion that 
with our Western coal a brick arch does not pay for its first cost 
and maintenance." 

Mr. Geo. W. Stevens, of the Lake Shore & Michigan Southern 
Railway, says the Fuel used on his locomotives is bituminous coal 
from mines in Ohio, Indiana and Illinois, and gives an average of 
about seven pounds of water to the pound of coal for all classes of 
service, and costs on an average of 4j^ cents per locomotive mile 
for fuel. The smoke-boxes on nearly all his locomotives are the 
old style with diamond stacks. His experience with the extension 
front is rather limited, only two of his engines being so equipped, 
those being used in passenger service. As to comparative econ- 
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omy of maintenance of extended front and straight stack he is un- 
able to »ay, but states from such information he is able to get from 
others who have had the extension long in use, he judges the old 
style with diamond stack is much more expensive. His record 
shows the cost of keeping in repair the old style diamond stacks, 
cones and nettings, etc., to be fifty cents per i,ooo miles run. He 
uses the ftre-brick arch on all passenger engines, and he finds a 
saving in fuel of from 5 to 15 per cent, thereby. It is his practice 
to use a double row of hollow stay bolts in fire-box for the purpose 
of admitting air above the fire, 

Mr. Roberts, of the Ashland Coal and Iron Co., of Ashland, 
Ky., uses bituminous coal as fuel for locomotives. He has been 
using extension fronts of ordinary dimensions for five years, and 
has no trouble or expense of any character in maintaining them. 
This gentleman uses a deflector plate unlike many of the others, 
it is fastened to top of tube sheet in the usual way, but is carried 
from the latter at an angle of about fifty degrees. The lower edge 
of plate is at a distance of 19^ inches from tube sheet, and is 10 j^ 
inches from bottom of smoke arch. You will please note, he 
writes : ** The front end is lined with rings of asbestos mortar, 
and this in turn is covered with sheet iron divided into sections 
that can pass easily through the door. We find this a good pro- 
tection to the sheets, as they remain cooler than ordinary fronts^ 
and if by defective workmanship or otherwise cause a leak, the ce- 
ment fills them up and makes a front practically air-tight." He 
uses a circular door 26 inches in diameter fastened to front end 
with eight bolts, and is not troubled with leaky doors and has 
never had a hot front. He uses a brick arch in the furnace 
placed on angles fastened to side sheets, and considers it a great 
advantage both as to steaming and preventing smoke- box filling 
up with cinder. 

Mr. Wm. Wilson, of the Chicago & Alton Railway, uses bitum- 
inous coal for fuel on his locomotives, having an evaporative 
capacity of five pounds of water per pound, and cost 4.91 cents 
per locomotive mile. Many of his locomotives are yet equipped 
with the ordinary smoke-box and diamond stack, others are sup- 
plied with the extension front and attachments, while a number 
have the ordinary smoke arch, with a new device for arresting 
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sparks, cinders, clc. They have in use brick arches in all standard 
engines, forty inches long, composed of four brick, each ten inches 
wide. Mr. Wilson favors the use of a brick arch in the furnace 
of a locomotive, and is of the opinion that it will much more than 
compensate for the expense of maintaining. lie is not prepared 
to say what percentage of saving in fuel is due to the use of the 
arch, but ventures to say it is considerable, and this, taken with the 
reduced amount of black smoke emitted, entitles it to considera- 
ble importance, lie does not advocate the use of hollow stay 
bolts above the fire, as, from his experience, they serve no useful 
purpose. lie favors the use of single no/zle, and from experience 
is prepared to say that it is nnich more desirable than the double. 
In answer to question No. 8 of the circular he .states : ** Ves, we 
are now equipping engines with a new and patented device which 
has all the advantages of the extension with none of its objec- 
tionable features. It is simple, cheap and effective, preventing 
any danger from fire, and is an improvement to the steaming 
qualities of engine over either the extension or the ordinary smoke 
arch." Mr. Wil.son .semis a blue print of the device here spoken 
of and ends by as.seriing that it is the greatest improvement over 
anything of the kind ever yet useil on a loconjotive. (Shown 
Figure 4.) 

With bituminous coal from the mines of Ohio and Illinois hav. 
ing an average evaporative capacity of about six pounds of water 
to the pound of coal and containing So per cent, of combustible 
matter, one member of your Committee conducteil a few crude 
and hasty experiments with an extended .smoke-box and appli. 
ances in connection with a fire-box arch (*onstrucleil as shown 
in Figure 5. The shape of smoke stack there shown was reached 
after a series of experiments. Starting with a stack having a 
straight bore in diameter ecpiai to that of the engine cylinder, 
while the whole proved to be a good spark arrester was not a free 
steamer. Knlaiging the brick arch in the furnace, permitting a 
small quantity o( air to enter at the t'lre door, and adihng a de- 
flectojr plate over the fuinace door inside the lire-box, while it re- 
sulted h) doing away nearly altogether with black smoke, maile 
but little if any improvement in her steaming or coal consump- 
tion. Leaving the situation as .stated, we placed a ring about 
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three inches deep on the inside of the stack at a point near its 
base, thus reducing its bore at that point from i6 inches to 14 
inches ; with this the steaming was much improved, and for equal 
work showed slightly less coal consumption. Up to this, exper- 
iments were conducted with double nozzles and short petticoat pipe. 
With no other change we then tried a single nozzle, and slightly 
bettered results were obtained. We then enlarged the stack at 
the top, commencing the taper at or near the ring spoken of; with 
this change the stack was 14 inches diameter at a point a few 
inches above the base and 18 inches at the top. This form 
showed a marked improvement in her steaming qualities, so much 
so, that the engineer said she could not be bettered. Finding a re- 
duced stack diameter an improvement however, we continued the 
experiments and made a stack similar to that shown in the draw- 
ing, except that the contracted part was 13^ inches in diameter. 
With this form the engine steamed very freely and burned an even 
bright fire, the apparent result of an improved smoke-box vacuum. 

Increasing the diameter of the nozzle one-quarter inch, and a 
further decrease in the neck of the stack to 13 in., proved by fur- 
ther experiments to be the best diameter of stack for engines hav- 
ing cylinders 17x24 in. while engines 16x24, did best with a diam- 
eter at neck of stack of 12 in. With this form of smoke-box, 
stack and fire-box arch, as shown, 41^ in to 4 j^ in. single nozzles 
were used for locomotives of 17 in. cylinders, and nozzles 35^ in. 
to 4 in. for 16 in. cylinders. In all cases the smoke-box should be 
perfectly air-tight, and the deflector plate adjusted to suit circum- 
stances; as lowering and raising the latter has much influence on 
the fire. The small petticoat pipe shown was found to be some 
improvement with the double nozzle, but when using the single 
nozzle its effect was hardly apparent. The brick arch in the fur- 
nace we found by experiment to be a great improvement in pro- 
moting more perfect combustion and increasing the heating qual- 
ity of the coal from 5.8 lbs. of water per pound of coal as tested 
without the arch to an evaporation of 6.3 lbs. of water with the 
arch in use. 

The average rate of combustion during the experiments was 
166 lbs. of coal per sq. ft. of grate surface per hour. 

The locomotive is an eight wheel of the ordinary American 
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type. Cylinders, 17 x 24 in.; driving wheels, 62in.; weight on 
drivers, 58,000 lbs.; weight on trucks, 32,000 lbs.; total weight of 
engine in working order, 90,000 lbs. 

Number of tubes, 2 in. diameter, 200. 

Length of tubes, 11 ft. 11 in. 

Length of fire-box, 72 in. 

Depth of fire-box from crown sheet to top of grate, 67 in. 

Width of fire-box, 34^^ in. 

Number of square feet of grate surface, 17.75. 

Area of grate opening for air admission, 6.06 sq. ft. 

Heating surface of fire box, 133 J^ sq. ft. 

Heating surface of tubes, 1.084 sq. ft. 

Total number of square feet of heating surface, 1,2175^. 

Number of square feet of heating surface to one square foot of 
grate surface, 68.6. 

Length of smoke-box from flue sheet to inside of front ring, 

57J^ in. 

Number of cubic feet of space in smoke-box, 77. 

Additional weight caused by extension front and attachments, 
about 1,200 lbs. 

^ Number of square feet of total heating surface to one cubic 
foot of smoke-box space, 15.8. 

Number of cubic feet of space contained in smoke-box to one 
square foot of grate surface, 4.33 J^. 

Percentage of grate opening to total grate surface, 33}^. 

Percentage of stack diameter at smallest point to diameter of 
cylinder, 77. 

Number of square feet of tube heating surface to one square 
foot of heating surface of fire-box, 8.12. 

CONCLUSIONS OF COMMITTEE. 

The Committee here lay the substdnce of their investigation 
before you, and from the evidence bearing thereon, together with 
their experience and observation, respectfully submit the follow- 
ing : 

The heating value or combustible matter of different coals 
vary so greatly that it is impracticable to lay down a fixed rule 
giving the proper proportions of locomotive furnaces, their 
fixtures, and conditions, or any set dimensions of smoke-box that 
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would be successful for all kinds of bituminous coal. A furnace 
with its attachments, and having a certain grate area and heating 
surface admirably suited to one kind of coal, and practically giv- 
ing good results, would perhaps be, and often is, a partial failure 
with coal of another quality. Unsatisfactory results from the 
fire-box are often followed by condemnation of the smoke-box or 
its character, whether the latter is at fault or not, and it is plain 
that any changes made in the smoke-box or stack, when the fault 
is with the fire-box or its parts, cannot be productive of good 
results. The character and heating quality of fuel used on any 
road being determined by a few carefully conducted experiments, 
the parts for its economical use can be proportioned as far as prac- 
ticable. If it is desired to test the efficiency of a furnace and its 
attachments, it should not be forgotten that the amount of coal 
burned is always an uncertain element, and a proper test is to base 
the efficiency on the actual combustible matter present in the coal. 
When the question is of the efficiency of the coal, then the evap- 
oration should be based on the total amount burned, and no al- 
lowance made for non-combustible. Jn all cases the rate of com- 
bustion — that is, the amount of coal burned per square foot of 
grate per hour — should be carefully noted. If experiments are 
made, designed to reach the ends named, great care and ripe rea- 
soning should be used in reaching conclusions, as often the 
smallest matters may change the course of important results, and 
thus lead to wrong impressions. As an instance, the writer, on 
one occasion, while conducting some experiments in an extended 
smoke-box of a locomotive, was, after certain changes, much dis- 
appointed in not getting expected results ; in fact, any change 
made, no matter how radical, fell short of those expected. Were 
it not that a former experience, under the same general conditions, 
had performed differently, the matter would have been given up 
as a failure ; but perseverance discovered the cause, which proved 
to be a leaky joint at the base of the exhaust pipe, and blowing 
forcibly toward the flue-sheet when the engine was working. This 
affair, though small, interfered very much with the action pro- 
duced by the exhaust, and, on being corrected, the expected re- 
sults were obtained. The fact of having no standard established 
basis or formula recognized by the Association for the purpose of 
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conducting such experiments as would lead to the economical use 
of locomotive fuel, has often led to imperfect tests and consequent 
false and conflicting conclusions. In the opinion of your Com- 
mittee the foregoing are some of the chief reasons that have 
caused the great diversity of opinion amongst master mechanics 
regarding the important subject under consideration. 

EXTENSIONS. 

Due consideration of the information received from practical 
master mechanics and superintendents of motive power in dif- 
ferent parts of the country, together with the experience of your 
committee, prepares them to say that as spark arresters, and con- 
sequent safeguard against fire, cleanliness to trains and economy 
of maintenance, when properly constructed and within certain 
proportions, the extension fronts and open stacks are decided im- 
provements in locomotives designed to burn the average quality 
of bituminous coal. Your Committee regret that no reliable sta- 
tistics are at hand comparing its performance with the old style 
construction as a fuel economizer, but is forcibly impressed with 
the opinion that with a stack constructed on the ejector princi- 
ple, or any principle tending to produce the most complete and 
uniform vacuum in smoke-box, it has also considerable merit in 
the direction named. Now, while the inside arrangement and 
their relative positions has much influence on the fire, any econo- 
my of fuel is not directly due to the extension itself; it comes 
from the increased area of exhaust nozzle, which is always per- 
missible when the product of the exhaust has a free and unim- 
peded outward passage. The additional cost of construction, the 
slight increased weight thrown upon the truck, and the more 
trivial objection that the construction interferes with the process 
of washing boilers from the front end, are of minor importance 
and deserve but little consideration, if it is established that such 
departure from the old style serves any useful purpose and ac- 
complishes any valuable result. 

The volume of the smoke-box need not be dependent on ac- 
commodating the accumulation of a round trip; a receptacle for 
cinders attached to the extension, with a pipe leading to a point 
within a few inches of the track, the outlet governed by a valve 
handled from the engine cab, the accumulation would be under 
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the control of the engineer, and could be disposed of at 

will. 

From experiments made by your Committee with extension 
smoke-boxes of a greater and lesser volume, the relative dimen- 
sions given in the foregoing general dimensions of locomotive ex- 
perimented on, were found to be productive of best results. 

On appliances in the ordinary old style smoke box designed to 
accomplish the results obtained from well-proportioned exten- 
sions, your Committee are unable to speak, having had no ex- 
perience or data from which to base conclusions further than the 
statement of gentlemen embodied in the report. 

BRICK ARCHES. 

From the testimony received as well as observations and ex- 
periments made by your Committee, it is clear that the use of a 
brick arch in the furnace of a locomotive designed to burn bitumi- 
nous coal under ordinary circumstances, is productive of good 
results. Its position in the fire-box delays to some extent the 
currents and gases after leaving the fire, and largely assists their 
chemical combination and consequent combustion before entering 
the tubes. It is our opinion that brick for the purpose designed 
a few inches thicker than those in general use would be an im- 
provement, the change would not only add to its serviceable 
period, but would be placing at a proper point a body of material 
capable of being highly heated, storing to some extent the energy 
of the fire-box, and might be said adding to the number of heat 
units contained therein. It also has the effect of promoting a 
higher and more uniform temperature, thus increasing the effi- 
ciency of the fire-box, as is attested by the reduced amount of 
black smoke produced, and without a corresponding reduction of 
temperature, a result that cannot be obtained under circumstances 
of a rapid rate of combustion in a furnace not so equipped. 

Your Committee are also of the opinion that injuries to fire- 
box sheets, arising from the use of the brick arch, have occurred 
only where it has been the cause of unequal expansion of such 
sheets, and this could only be possible under circumstances where 
the brick arch is set close to or resting solid against them. In all 
cases there should be a space of one inch or more between side 
sheets of the fire-box and brick, and not less than two inches be- 
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tween the tube sheets and the latter. By this means a free circu- 
lation of uniform temperature is permitted in contact with one 
side of the sheets of the furnace, and with a free and 
necessarily unimpeded circulation of water on the other, the danger 
of any injury to fire-box, resulting from the use of the brick arch, 
is entirely removed. If the brick arch had no other features to 
commend it, than its influence in maintaining a more uniform fire- 
box temperature, and lessening the formation of smoke, it is worthy 
of the most earnest consideration. The assertion that its first cost 
and maintenance will not repay the advantages derived, should be 
based alike on its fuel-saving qualities, the reduced injury to pas- 
senger-car paint, and the value of largely abating a great public 
nuisance. 

HOLLOW STAY BOLTS. 

The quantity of air to be admitted above the fire by means of 
hollow stay bolts or otherwise, and the best relative position for 
its admission, is a matter that should be determined by careful ex- 
periment with the fuel to be used. If it is desired to admit air 
over the fire, care should be taken that it is permitted to enter the 
furnace as near the fire line as possible, so that it may mingle with 
the gases as soon as possible after they are evolved from the coal. 
Air for purposes of combustion, however, taken in through the 
grate bars serves a much better purpose, and is always a source of 
loss if a sufficient supply cannot be taken in at that point. Its 
passage through the under portions of the fire not only prepares it 
to more readily mingle with the gases on its arrival at the surface 
but, having absorbed a certain amount of dormant heat, and places 
it in active operation, assists to a great extent in maintaining a 
more elevated temperature than if the same amount was taken in 
at any point above the fire. 

The good or bad features of admitting air above the fire is 
somewhat in the dark, not having been practically determined by 
experiment. It is a matter of great importance, however, and is 
entitled to much more consideration than it generally receives. 

FIRING. 

Much has been written and said about the necessity of careful, 
regular and intelligent firing, and this is quite correct, inasmuch 
as it is the only way by which a right supply of air can be intro- 
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duced to mix with and consume the gases, and no. matter how 
efficient a furnace and details may be for the proper combustion 
of fuel, its ultimate success depends on the care and intelligence 
used in firing. 

Carrying extremely thin fires has been warmly advocated as 
producing the best results from the coal used. Now, while your 
Committee are in favor of a moderately thin depth of fire, they can 
not from experience advocate a fire so thin that it will admit large 
and bulky volumes of cold air, thereby reducing, for a moment at 
least, *the temperature of the fire-box to such a degree as will not 
permit a combustion of the gases. The fire contains a certain number 
of units of heat; if twice the amount of coal was in active combus- 
tion there would be double the number of heat units, and in con- 
sequence could more easily sustain a reduction of temperature fol- 
lowing a fresh charge of coal, and by that means sustain a more 
uniform temperature, a situation of things that is always 
desirable. 

All matters said and done relating to the economical use of 
coal on locomotives, will be fruitless of good results if the engine- 
men are ignorant of the simple rules of combustion and careless 
about educating themselves in this necessary branch of their call- 
ing. Enginemen showing a disposition of carelessness in the use 
of coal, or in any way ignoring the principles governing its econom- 
ical use, are as much unfitted to have charge of a locomotive as if 
such ignorance and carelessness was shown towards the rules gov- 
erning the operation of trains. 

Without elaborating further on this important branch of our 
subject, we will close it by quoting a rule issued by a Western 
railway company and coming under the notice of your Commit- 
tee: " It is a common practice for some firemen to throw a large 
amount of coal into the furnace at one firing; in this case the coal, 
being thick on the fire, cuts off the air supply that should come 
through the grates; in consequence the coal on top is rapidly coked 
by the heat underneath, and the gas and smoke (the very cream 
of the coal) escape unconsumed. An equal amount of coal 
placed in the furnace in three or four firings instead of one, would 
in many instances evaporate more water and reduce very much 
the amount of black smoke." 
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FURNACE. 

The function of a furnace designed to generate steam is to pro- 
duce the largest percentage of heat from a given weight of fuel, 
and with the greatest possible elevation of temperature of the 
products of combustion transmit to the water the largest pos- 
sible amount of heat thus produced. Any amount of air ad- 
mitted to the furnace in excess of that necessary for proper com- 
bustion is a detriment and a loss, as it not only takes out through 
the smoke stack a certain quantity of heat that otherwise would 
be utilized in making steam, but it diminishes the temperature of 
the furnace thereby impairing its efficiency as a heat producer. 

On the other hand every pound of fiiel requires a given quan- 
tity of air for its complete combustion, and must find it at a cer- 
tain high temperature or the effect will be lost. The amount of 
air required varies with the extent of gaseous matter in the coal, 
but in every case less air than is required by the fuel prevents 
complete combustion and an excess of air ^causes a waste of heat, 
experiments having determined that the relative heating values 
of the gas and fixed carbon contained in the average quality of 
bituminous coal is as 14 to 16 when expressed in amounts of water 
that each would evaporate. Nearly one-half of the steaming 
value of the coal it will be seen is contained in volatile gases, and 
requires different treatment to that of the fixed carbon for 
complete combustion. It seems not difficult to construct a fur- 
nace or arrange its attachments for co?l, such as anthracite having 
a single combustible element to deal with, but with bituminous 
coal we have the . gaseous matter and the carbon to operate; a 
furnace properly adapted to work the gases will not be found 
equally efficient with carbon, and conversely, a furnace efficient 
to deal with the carbon will not produce the best of results in 
combustion of gases. 

RATE OF COMBUSTION. 

The velocity of draft and rate of combustion are some of the 
most important elements pertaining to the consumption of coal. 
To the rapidity of combustion in locomotive fire-boxes is due per- 
haps more waste of fuel than from any other source. It appears 
from experience to be impossible to extract from the coal its full 
heating value when the rate of combustion exceeds ninety pounds 
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per square foot of grate surface per hour, and far more eco- 
nomical results were obtained when the rate was much less than 
the figures named. In order to utilize to the best advantage 
therefore the material necessary to the formation of steam— that 
is to say, the air and the fuel, — the fire should not be forced, but 
an augmented grate area, with a correspondingly increased fur- 
nace, are the necessary substitutes. The superiority from an eco- 
nomical point of view, of slow over rapid combustion, has re- 
peatedly been shown by experiment. One case coming under the 
direct observation of your Committee, where, with a forced fire in 
order to get the engine to produce sufficient steam for her work, 
the evaporation was only 41^ to 5 pounds of water per pound of 
coal, whereas with an increase of 20 per cent, in furnace and 
grate surfaces to the same cylinder, and performing similar service, 
the evaporation rose to 6 pounds. 

SMOKE. 

Smoke is also a product of incomplete combustion, the entire 
prevention of which under circumstances of a rapid rate of com- 
bustion is attended with great practical difficulties. It has been 
proven beyond question that smoke once formed cannot be con- 
sumed. What is needed, therefore, is not a smoke consuming but 
a smoke-preventing furnace. 

Every act leading to the proper combustion of coal takes place 
with increased ease, facility and completeness, as the force of the 
draft is lessened within certain limits; as the temperature in the 
furnace is more elevated and uniform; as the charges of fresh 
fuel are lighter and more regular; as the correct amount of air is 
admitted at the proper time, and as the contact is more intimate 
between the air and fuel. 

The great variety of kinds of fuel, although containing nearly 
the same ingredients but in many different proportions, it is true, 
renders it a difficult task to arrange mechanically the means of 
utilizing all to the best advantage; but to lack of appreciation of the 
above mentioned facts, and of interest of the principles involved, 
is chargeable much waste of money, confusion of ideas and dis- 
appointments. ( John Hickey, 

Committees : \ W. A. Foster, 

E. L. Weisgerber. 
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The Convention was called to order at g A. M. 

DISCUSSION ON EXTENSION SMOKE BOXES, ETC. 

The President. — The first business in order is the discussion of the 
report of the committee on Extension Smoke-Boxes and Brick and other Fire- 
box Arches. The report was read yesterday and is now open for discussion. 

Mr. John Hickey. — I desire to apologize to the Convention for the length 
of the report, and yet there are many points connected with it on which the 
report is silent. The proper proportions of the entire grate surface, the advan- 
tages or otherwise of a fire door deflector, the relative values of the fire-box and 
flue heating surfaces, the proper construction of the heating surfaces that will 
offer least hindrance to the proper circulation of water, are subjects that 
are closely connected with that, but on account of the length of the report 
they have not been touched. I simply mention those matters to show that 
there are other subjects connected with it, that we have not spoken of. I take 
this opportunity of thanking the gentlemen who so kindly gave us the informa- 
tion from which we compiled our report. 

Secretary Sinclair. — I move that the report be taken up under the 
headings that the committee have discussed it under and each one be discussed 
by itself. . 

The President, — Is there any motion to that effect ? 

Mr. Lauder. — I second the motion. 

The motion was carried. 

Secretary Sinclair. — The first heading is '* Extension Smoke-Boxes." 

The President. — The subject, then, for discussion at this time will be 
*' Extension Smoke Boxes." I hope the members will take hold of this so as to 
make it interesting. 

Mr. John Mackenzie, New York, Chicago & St. Louis. — I see the word 
" ejector" is used in here. I would like to hear from the committee what they 
mean by ejector. I would call it a funnel-shaped stack, or perhaps it is a suc- 
cession of funnels making this ejector. 

The President. — Will the committee answer the gentleman s question? 

Mr. Hickey. — The word "ejector" is used in there for the reason that 
the stack is made something like the tubes of an ejector by which water or other 
material is carried from one position to another. 

Secretary Sinclair. — That expression, "ejector principle," in relation 
to the draft appliances of locomotives, has become somewhat common of late, 
and I think it is always used to indicate that the exhaust nozzle and the 
base of the stack are proportioned in such a way that they will do the work of 
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exhausting the air from the smoke-box in the most effective manner, and the 
proportions are similar to the proportions of the tubes of the well-known vacuum 
ejector. I think that is the understanding of it, the single nozzle, and the 
contracted base of the stack with a bell-mouthed opening. 

Mr. Mackenzie. — I might say that was my understanding of it, that the 
principle of the ejector, or the word ejector, was used for the purpose of denot- 
ing the stack as being smaller at the bottom than at the top; or, in other 
words, that the stack was opened up, relieving the friction. 

The President. — I understand Mr. Blackwell has been making some 
experiments. 

Mr. Charles Blackwell, (jeorgia Central. — I think you have been mis- 
informed. I have not been making any experiments lately. 

Mr. Jacob Joiiann. — I do not know that I can enlighten the members 
very much on the matter. I have not made any very scientific experiments on 
testing that ejector principle, as they call it, in smoke stacks, and if any mem- 
ber has I should like to hear from him and see the difference in the results he 
discovered. Now, in the first place, it is not very new. In the next place, as 
far as I have gone into it, I have not found any very material benefit in it. 

Within the last eighteen months I took occasion to give it just an informal 
trial, and I have long since made up my mind that if I wanted to know any 
thing about the working of an engine that it probably would be as well not to 
let the engineer know what he had got. The first point to find out is to see 
whether there is any difference in the operation of the engine. I had three 
stacks prepared in a quiet way with this contraction arrangement inside, and 
they were stowed away; and in due course of time some engii e was in the shop 
and wanted a little work done to it, and the old stack was taken off and this 
stack was put on, and the engine started out with the same crew that it had 
before, and the thing went along and in the course of two or three months I 
probed the engineer a little to see if he had d scovered any difference, not say- 
ing what there was about it particularly, but asked how his engine worked, and 
he could not for the life of himself say there was any difference. Neither could 
I, and from those results I simply stopped putting any more of them on, 
because I did not think that we were getting any very particularly advantage- 
ous results over the ordinary stack. That is my experiment with ejector 
smoke stacks. Of course, the proof of the pudding is in the eating of it. If 
some gentleman has made scientific tests, and kept account of his coal and 
everything, he can probably give information on the subject. 

The President. — It has been suggested that Mr. Gibbs has been making 
some experiments. 

Mr. Gibbs. — For some time I have been using a cast iron stack which is 
very much contracted — about eighteen inches above the base of the smoke 
stack. I found that the East Tennessee people were getting some excellent 
results from their single nozzles and stacks, and 1 tried them, and I found that 
I was not getting what I expected, and in changing around I found that the 
ordinary proportion that fills up the straight stack near the top, did not seem to 
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fill out this double cone stack, and I had to drop down towards the centre line 
of the boiler. Then we began to get good steaming results. With our 
eighteen and nineteen engines we dropped down to fifteen inches. I have been 
trying two kinds of nozzles, a high and low, and I found a difference of about 
a quarter of an inch, by dropping down to nearly the centre line. Then we 
tried making a nozzle that was telescopic, the upper part telescoping into the 
lower part. We started at the old position at about the diameter of the stack 
below the base, and got inferior results, and kept lowering, and the lower we 
got the better it seemed to be ; but we could not get down to the centre line 
with that. Owing to an accident to the engine, we have not been able to carry 
the experiments any further. 

Mr. J. M. Boon, West Shore. — We found in using a straight open stack, 
a difficulty in getting steam, the boiler, in our experiment, being a rather poor 
steaming boiler. The change in stack made the diameter of the outside shell 
about eighteen inches. We put an inside pipe in, and reduced the taper to about 
fourteen inches, running from eighteen inches to fourteen inches for about two 
feet ; then running it out again, making it about sixteen inches at the top. We 
found by having the stack in that way that we got a better steaming engine ; 
we could increase the diameter of the nozzle. After we drew the stack in, the 
nozzle could be enlarged, and finally we made a very fair steaming boiler out of 
one with which it was very difficult to get steam at all on a hard run. We had 
trouble with steaming in anthracite coal burners. The stacks originally were 
tapered, but the smaller part of the stack was too large ; it was originally fifteen 
inches. We drew it in another inch and we found a decided improvement in 
the working of the stack. The engines steamed more freely and naturally with 
a larger nozzle. That is the result of a hundred and fifty locomotives. In 
every instance, by contracting the stack we improved the steaming. 

The President. — I would like to ask Mr. Boon what was the actual 
difference made in the size of the nozzle between the two stacks. 

Mr. Boon. — Well, the pngines were running with two exhaust pipes and 
they were running about 2ji, and by changing the ^tack we ran them up to 3^. 

Mr. J. N. Lauder, Old Colony. — I have had-.perhaps as much experience 
in the last four years as almost any of you in this matter of the extension smoke 
arches and straight stacks, and I am very much in favor of them. I have 
changed in the last four years some one hundred and fifty engines from the old 
diamond stack arrangement to the extension smoke arch and the straight stack, 
and I think in every instance the engine has been made better as to its steam- 
ing qualities. But there is one thing which I find in my practice that is different 
from a great many. I use a single nozzle, while I find a great many of my 
neighbors are using the double nozzle. I do not know that the consumption of 
fuel is affected very materially by one system or the other, but I think that the 
single exhaust will run very much cleaner than the system of having two nozzles. 
We are running our seventeen-inch cylinder engines with a 4 ^ -inch nozzle. In 
fact, we have some seventeen-inch cylinder engines with exceptionally large 
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furnaces, that are running with 5-inch nozzles, and making all the steam that is 
necessary to haul a heavy train. Our 18 by 24 engines are running with 4^ to 
5-inch nozzles and malcing 170 pounds of steam and hauling twelve to fifteen 
cars. They run exceptionally clean, and I think it is largely due to the large 
single nozzle. The exhaust is very light and the action on the fire is conse- 
quently light compared with the small opening of the double nozzle. I recently 
have come to the conclusion that, as a rule, we get our nozzles too high. That, 
I suppose, comes about by the practice of carrying the horizontal netting in the 
smoke arch from the top of the flues out, an J it is necessary, of course, for the 
exhaust nozzle to project through — it is convenient to have it project through 
enough to get the tip above the netting. In several cases I have lowered the 
netting, with good results. I think it will make the engine steam better to drop 
the top of the nozzle about to the top of the top row of flues — possibly lower 
than that. 

I think that matter of stacks is about as Mr. Johann has stated. I have 
got stacks running contracted at the base and opened out at the top. I have 
got them just the reverse of that— contracted at the top, and I have got them 
straight, and I have so far fai ed to see any particular difference. I believe 
that just a plain, straight stack of proper diameter is all that is needed. I be- 
lieve you get as good a vacuum in your smoke arch and make steam as easily as 
you would with a lot of expansions and contractions inside of the stack. My 
diameter of stack is 17 inches, inside diameter, for 17 and 18-inch cylinder en- 
gines. I havf. tried smaller ones and larger ones, and have found that the 17- 
inch stack gives us as good results as any other size that I have experimented 
with. For convenience, we have the same diameter of stack for the two en- 
gines, and I fail to see any difference in the working of an 1 8-inch cylinder 
with a 17-inch stack or with something smaller. The height of the exhaust 
and the proper size of the exhaust tip, having it centrally located in the center 
of the stack, and the form and position of the deflecting plate in front, I think, 
are the essential points to make an engine steam well with an extension smoke 
arch. Of course I thoroughly believe it is absolutely necessary to run a good 
brick arch in the furnace where the extension smoke box is used, to get the best 
results, especially in cleanliness. Without the brick arch in the fire box, you 
will get more or less smoke, which we want to avoid on passenger trains, and 
we also get more sparks thrown, I think, and more collected in the smoke arch 
than we should have with a good, well constructed arch in the furnace. 

In connection with this, I would like to call the members* attention to one 
point that I discovered. I put in a brick arch in all new boilers and in some 
old ones, with tubes running from the flue sheet to the crown, to support the 
arch, and I bad one of those tubes burned out ; that is, it had all the appear- 
ance of having been hot, and of course that showed me that there was no water 
in it, because with water in it could not have got very hot, so as to have injured 
it. After considering the matter, I made up my mind that the trouble was that 
the bottom end of the tube which goes into the flue sheet ought to project into 
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the water space, beyond the flue sheet, say an inch and a half or two inches, to 
be sure that the bottom end of the tube lies in solid water, so that the water enter 
ing that tube will be water and not mixed with steam. The tube that apparently 
burnt out only just projected through, even with the water side of the flue 
sheet ; and my theory is that when an engine is making steam rapidly and there 
is a very hot fire in the furnace, solid water does not come in contact with the 
flue sheet ; it is in a semi-steam state, and the tube is not fed properly with 
water, and before the latter could get up through it was converted into steam, 
allowing the tube to overheat and burn. By letting the lower end of the tube 
project through the flue sheet, it gets it into solid water, so that at all times 
there is the solid current of water starting into the tube, and before it gets 
through it would not become very hot steam. 

Then, again, as to the method of fastening those tubes in : it has 
been in some cases rather a delicate and bothersome job to put those 
tubes in in a cheap and substantial way and have the tubes last. The 
first that I put in several years ago I cut threads on each end of 
the tube and I fitted a slip nut with the thread corresponding, that would 
turn freely on the tube and the thread on the outside of the slip nut tapering to 
screw into the flue sheet ; then put the tube in place and screwed the nuts in 
until they were home. That made a very substantial job as far as holding the 
tube was concerned, but it is rather expensive, and I found the tubes would not 
last put in in that way ; they would break at the lower end at the root of the 
thread, the thread having cut the metal away so much that it was weakened 
and all the strain of the pipe under different temperatures concentrated at the 
weakest spot, which was at the root of the thread, and the tube would break off. 
I then tried to find out if I could not get rid of cutting the tube away. I now 
simply straighten the tube, put it in a lathe and skin it over, just turn it 
enough to true it ; then slip on the sleeve with a fairly good fit ; then, cutting 
the thread on the outside of the sleeve tapering to correspond with the hole 
tapped in the plate, put them in and screw them up tight and it compresses 
that composition so that it hugs that pipe tight enough to make a thoroughly 
substantial and reliable job I never had one leak and never had one break 
since I put them in that way, and it has the merit of being extremely cheap. 

The President . — Is Mr. Forsyth present ? It has been suggested that 
he has been making some experiments with a peculiar kind of nozzle. I think 
it would be interesting to the members to hear from him in regard to it. 

Mr. William Forsyth, Chicago, Burlington & Quincy. — I have had very 
little experience with extension smoke boxes, and the experiment that I made 
with a nozzle was really not an experiment and I think the result would not be 
of much value. We did not get it just right to have it steam properly. It was 
an annular nozzle which I believe is a more efficient form than the ordinary cir- 
cular nozzle, and if properly made would I think produce a very good result. 

The President. — Is there any further discussion under this head ? 

Mr. Mackenzie. — I move that the discussion be closed. 

The motion was carried. 
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The President. — The secretary will please read the next division. 

BRICK ARCHES. 

Secretary Sinclair. — The next division is brick arches. 

The President. — Brick arches is the subject now under discussion. 

Mr. Johann. — I wish somebody would get up and say something about 
brick arches. The members certainly ought to have something to say about 
them. I used brick arches away back in i860, and while they have some ad- 
vantages, I think there are some disadvantages, and coming to put the two in the 
scale, I think the disadvantages almost pull the advantages down, and I do not 
use them. I get along with an ordinary, plain fire-box, but there is no question 
that % brick arch put in nicely will retard the ejection of the cinders and prob- 
ably a fire may be controlled a little better. There may possibly be some ad- 
vantages in it, and some of those gentlemen who are using them now ought to 
give us their experience on the subject. I would like to hear from some of them. 

Mr. T. W. Gentry, Richmond & Danville. — I was going to suggest, 
when Mr. Johann got up, that some of the gentlemen who had some reason to 
doubt the efficiency of brick arches should get up and ask for some experience 
on them. We have been using the brick arch so long on the Richmond & 
Danville that there is no longer any doubt in our minds on the ground of econ- 
omy. We use it for two reasons: one is the matter of cleanliness on our pas- 
senger trains. It improves our engines in steaming, we get better results in 
economy of fuel, and we find that we like it so well on passenger engines that 
after we had got our service tolerably well equipped we commenced it on freight 
engines and we kept it up. We support the arch with a heavy tube, much on 
the style that is mentioned by Mr. Lauder. We screwed on one end of it and 
we have a great many that have both ends screwed. We have never hkd much 
trouble with our tubes breaking when they are threaded, because we use a very 
heavy extra hydraulic tube. We have had some pipes to crack at the root of 
the thread, but we found most difficulty in the pipes burning and getting thin 
gradually from the action of the fire, notwithstanding the fact that we have 
never had them get empty. If we get pipe, however, that will last two years or 
two years and a half, we think it is worth our trouble to put it in again. I 
think that anybody who will put in a brick arch as it should be put in, and get 
its position properly located, cannot help seeing a result that would induce him 
to continue. We have given the matter study, and I see no reason in the world 
now to depart from the practice of using the brick arch. We put it in eveiy 
new engine we build. We are very careful to select a good quality of brick, 
and we put in not less than three pipes, sometimes four. There is an advantage 
in putting in a fourth pipe, because it allows you to use bricks after they are 
broken in two. We have also had a large experience in putting the brick arch in, 
even in small engines. We have never failed to get a fair result. Certainly it 
had never retarded the steaming capacity. We have improved the cleanliness of 
all classes of engines. We have tried it with engines with short front, diamond 
,^ck, and proved beyond a doubt that there is a slight economy there also. I 
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believe our passenger trains are probably hauled with as little dust and cinders 
as those on other roads in the country. I have traveled much lately over some 
of our best roads, and I have never seen any trains that are hauled any cleaner 
than ours. It has certainly reduced our expense for cleaning passenger trains. 
We do not have as much expense in fires along the line of the road, and we do 
not have our furnishings and paint cut away as we did before putting them in. 
We are very careful not to allow our arch to fill out to the sides of the sheets. 
We have a good hearth brick that goes next to the tube sheet. We have a reg 
ular practice of going in and cleaning off the tops of the arches at stated in- 
tervals. We find that unless we keep the arch clean on top, it gets dirty, chokes 
up and sometimes becomes an obstruction. I think if gentlemen will put in the 
brick arch properly — the combination of nozzles and deflectors and extension 
fronts, or even in a short front — that they will find it will pay them to put in a 
brick arch and maintain it there. 

Mr. J. M. Boon, West Shore. — The matter of brick arches came up with 
me some years ago while connected with a road in the West. I made a series of 
very elaborate experiments with it. We found that by running the brick arch 
we made an increased mileage of seven miles with a ton of coal, running the 
same engine with the same train, under conditions as nearly alike as possible, 
taking the arch out, running the engine without it, then putting it back and run- 
ning it again ; the result came out an average of about seven miles better per 
ton of coal. We also found the engine ran cleaner, with less cinders thrown 
from the stack, and found that the engine steamed more uniformly. We found 
no special difficulty from any damage to fire box. The engine ran without 
showing but very little smoke. When the engine would be worked up to the 
utmost limit of her power then there would be smoke. The reason was. there 
was not time for the gas to ignite and burn. On the road I am connected with 
now, all the engines are equipped with brick arches and we find a decided ben- 
efit in their use. We have had some trouble with consolidation engines and 
we abandoned the use of the arch temporarily, but we continued to put the 
brick arch in all the passenger engines. 

Mr. John Hickey, Milwaukee, Lake Shore & Western. — It will be noticed 
that a gieat many members take exception to the brick arch on the ground that 
it is an injury to the fire box and sheet. I would like to hear from some of 
those,members as to their experience. I have been unable to discover any of 
those injuries when the arch is properly put up. We put it up with a space 
about two or three inches between the flue sheet and the arch, and about an 
inch space between the side sheets and the arch. In that way we have uniform 
temperature all around the inside of the fire box, what we cannot get if the bricks 
are resting solidly against the sheets. We also found by experiment, that with 
the same quality of coal and under similar circumstances, we got an increased 
evaporation by the use of the arch. We found without the arch we got an 
evaporation of 5}^ pounds of water to the pound of coal, while with the arch in 
use we got 6 3-10 pounds of water with the same quantity of coal. I would like 
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to inquire £rom the gentlemen wherein they find the trouble from injuries to fire 
box sheets in the use of the arch. 

The President. Mr. Swanston and Mr. Shaver, of the Pennsylvania 
lines, are present and have had a good deal of experience with brick arches. 

Mr. D. O. Shaver, Pennsylvania. They have been using the brick arch 
on the Pennsylvania road ever since I have been there — twenty-one years. We 
generally have a space of about three inches next to the flue sheet, and about an 
inch and a half to two inches on the side. We have never yet found any trouble 
with fire boxes, and the engine steamed better by giving that space. If you 
make them tight they generally do not steam quite so well. For that reason we 
put in the space. 

Mr. William Swanston, Chicago, St. Louis & Pittsburgh. That is about 
our experience. We use the brick arch, but on our passenger roads we have 
considerable trouble with the water we have, the tubes filling up. and we have 
been using the angle iron and letting the arch rest on the side. We have found 
no difficulty with that when the arch was pretty well rounded. If the circle was 
not great enough so that the expansion would allow it to go up and to form a 
straight line, as a matter of course it would press out. In that case we fre- 
quently had stay bolts leak. Where it was rounded there was no trouble. We 
have used arches on those angle irons for several years, and found no difficulty 
with the sheet whatever. 

Mr. W. H. Selby, Chicago & Atlantic. When I was on the Northern, I 
used the brick arches for about eight or nine years. I left a space of about four 
inches between the arch and the flue sheet, and about an inch and a half at the 
side. I experienced no difliculty whatever with the flue sheets or side sheets 
giving out. We experienced the saving of about six miles per ton of coal in our 
passenger service, and I do not know that I heard of a side sheet cracking on 
account of the brick arch. I think that if the members will pit them in prop- 
erly there will be no trouble. In the first place, I used the tube. But after a 
while I found that the tubes wore out, and I went to work then and got a two- 
inch square piece of iron and turned it up to an inch, tapped it to the boiler, 
and left the loop on the outside, resting my brick on those loops, and that held 
them up. After the Wabash got hold of us we discontinued the use of them, 
because they were not adopted over the entire system. Consequently the brick 
arches were dropped. 

Mr. T. W. Gentry, Richmond and Danville. We have some engines 
that are doing their eighth year of continual service with the ordinary iron fire 
boxes, that never gave us any trouble. I made a personal inspection of stay- 
bolts and crown sheet bolts on an engine that had an arch running continually 
lor seven years, and I could notice a little difference, of course, on the crown 
bar bolt heads inside of the crown sheet, where they were exposed to the nearest 
approach of the arch to the sheet. There was evidence there of a gradual cut- 
ting or wearing away, but we had succeeded in keeping them tight for eight 
years. 
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Mr. John Ortton. I would like to ask some of the gentlemen about the 
size of the fire bricks. Much, I think, depends on that. My experience has 
varied very considerably between the fire bricks and the midfeather on the New 
York Central. We have four bricks put in there. We use no angle iron, but 
we put studs in the side sheets. We chisel out holes on the sides of the bricks 
where they rest on those large studs, and form an arch so high that the material 
is entirely supported. The arches remain intact, and the only trouble that we 
have is occasionally when the tubes leak. If that is so we have to take out the 
brick, and invariably the bricks do not go in again. The midfeather or water- 
table that we used there is an absolute preventive of all smoke. You may' poke 
the fire as much as you like; you can not get any smoke out of the stack. I 
know that the application of that, together with the single exhaust, has reduced 
the bills for the fuel expenditure quite 40 per cent., from actual experience and 
from careful experiments. With respect to brick arches being used, for 17-inch 
and 18-inch engines we have an arch about twenty-four inches in width. We 
place that about twenty-two inches from the flue sheet, and the collars on the 
side sheet keep them from going right up against the sides, and I have never 
noticed any difficulty whatever with them, so I think a considerable amount of 
value is due to the fire brick. The midfeather or water-table is certainly an 
admirable preventive of smoke. Experts have been there experimenting with 
it, and we have tried with the commonest coal we could possibly get, and by 
raking up and so on we could not see a vestige of smoke coming out of the 
stack. I think Mr. Sinclair could say something on this point, for he has been 
there. 

Mr. George W. Stevens, Lake Shore & Michigan Southern. I believe in 
reducing these experiments to cold figures. Before we started in to use a brick 
arch we made a test, which I will read. It shows some comparison as to exten- 
sion front without the brick arch, also a straight stack without the* brick arch 
and ordinary smoke box. A straight stack shows an evaporation of 5.71 pounds 
of water per pound of coal; a diamond stack showed 5.76 pounds of water per 
pound of coal; a straight stack and extension front showed an evaporation of 
5. So pounds of wattr per pound of coal; a straight stack, extension front and 
brick arch showed an evaporation of 7.03 per pound of coal. Now, I believe, 
and have made experiments to demonstrate, that the brick arch prevents the 
emission of cinders fully 25 per cent. Now, I think it is the sentiment of this 
Convention that the brick arch is a desirable acquisition to locomotive service. 
It prevents sparks. It prevents the emission of smoke fully 50 per cent. I am 
going to make a motion, in order to get at the sentiment of the Convention, that 
it is the opinion of this Convention that a brick arch is desirable for locomotive 
service. 

The motion was seconded. 

The President. Cientlemen, it has been moved and seconded that it be 
the sense of this Convention that the brick arch applied in the fire box is a 
desirable addition to a locomotive for any kind of service. 
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Secretary Sinclair. I wish to say a few words on the brick arch. I 
was in at its birth. I was brought up under Thomas Yarrow, locomotive super- 
intendent of the Scottish North Eastern, who first applied a brick arch to a loco- 
motive, and I had considerable to do with the experiments that were made to 
test its value. An arch was made just of common fire bricks like the ordinary 
building bricks, and put into the fire box of one engine, and she was run a cer- 
tain number of miles on a regular train with a brick arch. Then the arch was 
taken out and the engine was run without it. These were the preliminary 
experiments for it, and the saving was demonstrated to be so important, that the 
device was adopted for all the locomotives of the road. Afterwards I fired 
engines with a brick arch put in in that way, and the coal consumed was very 
carefully kept account of — much more carefully than it is on most roads that I 
have been connected with in this country or am acquainted with, and if the 
engine men on one engine were using more coal than others they were brought 
pretty sharply to account for it. That being the case, the engine men would no 
more think of running without an arch after it fell down than they would of 
running without a fire door. It not only caused a very important saving of fuel, 
and the engines would steam much more freely, but there was an entire absence 
of smoke, that is, with the admission of air and careful firing. So that was 
exhibited as one of the greatest improvements that had been effected on the 
coal- burning engines of that day. It came out when they were changing from 
the use of coke to coal, and it went very far to doing away with the objections 
that were readily raised there against the innovation and nuisance of smoke. 
Locomotives had been run burning coke entirely, because the public would not 
stand the smoke nuisance, and the brick arch enabled the railway companicb, of 
Scotland anyhow, to introduce coal burning without giving offense to the public. 

I have paid a great deal of atteption to the subject since I came to this 
country. When I have seen people using brick arches, I have always ques- 
tioned them as to their experience with them. When they were not using the 
brick arch, I always wanted to find out why it was not used. I think that the 
objections that have been raised to the brick arch have mostly been trivial, and 
objections which are not creditable to the master mechanics of America. There 
are certain difficulties with the sides of the fire box, and I think that it is the 
duty of master mechanics to use proper means to overcome these difficulties, 
and if one man uses a brick arch and effects a saving of lo per cent, or 15 per 
cent, or 25 per cent., as the case may be, another man can do the same if he 
uses the same means to get at it. The fact of the matter is, there is too much 
guessing about the value of appliances. Many men put in what is called an 
improvement, and they ask the engineers what they think of it, and it depends 
very often on a man full of prejudices whether the thing is going to be a success 
or not. That is not the way of doing business properly. If a thing has merits 
it ought to be subjected to intelligent tests, and when a change is made on a 
locomotive or any part of the draft appliances, it very often entails some other 
changes to regulate it; and merely to put in an improvement and not paying 
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any attention to adjustment, is putting a thing in and giving it no opportunity 
to show what it amounts to. I am satisfied that the more the brick arch is 
used the more it will become popular. As far as I have seen, those who 
use tubes for supporting the arch are most successful. I. think the water tubes 
do a double service. They keep up a circulation of water that is very useful in 
increasing the evaporating effect of the gases, and the objection to that — that 
the tubes sometimes burn out, is merely the objection that can be made to 
everything else — it wears out. These tubes have a life to them, and it ought 
not to be very difficult to find out what is the life of a tube for the water you 
are using, and the tube should be removed before it wears out or bums out. 

Mr. Shaver. — I would say in regard to burning out, I have never known 
one to give out yet from burning unless it was stopped up from one cause 
or another. Sometimes waste may be left in the boiler and the waste gets 
down into the tubes. If the waste stops in the bend it is about a five minutes' 
job to burn the pipe out. 

Mr. Ortton. — I fail to see where the advantages of these tubes are. I do 
not think they are a necessity. My experience goes to show that there is no 
necessity at all for them if the brick are properly shaped. The bricks are self- 
supporting. There is really no wear or tear about them. The bricks will 
stand there^for a year easily, sometimes longer than that. If the tubes leak we 
have to take them off ; that is the only inconvenience that we have with them. 
I asked a few minutes ago about the size of the bricks used by members. Much 
depends, I think, on the size of the bricks. I would like to know as to that. 
We use only four bricks ; that is, two in the fore width — ^two solid chunks 6 
inches long by i6^ or iS}^ inches. We put two rows of those. That gives a 
brick table of four bricks. If the members use Jmall bricks there may be a ne- 
cessity for putting in angle iron and tube and things of that kind. 

Mr. O. Stewwrt, Fitchburg. — I would say that it has been the practice 
of the Fitchburg road for thirty years or more, as I have known them, to use 
fire brick, always set upon studs, screwed into the side of the box. Our custom 
at the present time is that the nearest point of the brick arch and the tube sheet 
shall be three inches at the top of the arch. Qn a 78-inch box we use six brick 
12 inches wide by 6 inches thick. On a 54-inch box we use four bricks of 
the same size. Our experience has been about as has been stated by the rest of 
the members here. We get, on our passenger train, from seven to ten miles 
more to the ton of coal with a brick arch than we do without. Sometimes our 
arches fall down on the road and the men take them out and they want to try 
for a little while without the arch. They say they can j^et at their tubes better 
to clean them out thn>ugh the lire box door than they can through the smoke 
arch, but it is a very short time when the fireman will come around and want 
his brick arch put in again ; he has to throw too much coal. 1 think that is a 
pretty good criterion to go by too. although it is not **ci^ld figures," as our 
friend here says, lUit when our firemen begin to complain about having to 
throw too much coal without the arch» \ like to gix't' it to them — let them have it. 
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Mr. Stevens. — The reason I like these figures is because they eliminate 
all questions of opinion and get right down to bottom facts. That is what we 
want. We can get up here and recite our opinions day in and day out, and 
everyone knows, if he will honestly acknowledge his experience, how many 
times he has been mistaken ; that is, he has formed some idea and cherished it 
and had it fixed in his mind that it must be so. He goes on and makes his 
experiments, and, lo and behold ! it turns out entirely different. That is why I 
like statements based on weights— on evaporation. 

The question of smoke stacks — that is the way that should be decided, as 
to the best form of stack. 

The President. — The question is upon the brick arch. 

Mr. Stevens. — I beg pardon if I am out of order, but I wanted to an- 
swer Mr. Ortton's question as to the size of brick that is used. It is our prac- 
tice to use a brick 4 inches thick and 8 inches wide, a sufficient length to reach 
the entire width of the fire box. The arch is carried back within 25 inches of 
the furnace door and within 16 to 18 inches of the crown sheet. In getting 
up designs for these bricks, I solicited opinions from persons that I thought 
had used a brick arch for the longest time. My opinion is that that is the best 
size of brick to use, and I think that is the commonest size. Mr. Lauder has 
an excellent device ; he is to be complimented on it. I use it to a certain ex- 
tent ; that is, I use it where there is not sufficient room between the crown 
sheet and the furnace door to get in the tubes the other way, set in the form of 
tubes in the sheet. I use that because it costs 33 per cent, less to put them in 
than by Mr. Lauder's method. But, as I said, he has a very excellent method. 

Mr. Peter H. Peck, Chicago & Western Indiana. — We have used brick 
arches a good many years. I have put them in lO inches from the crown 
sheet, and from 20 to 24 inches from the back sheet to the center of the brick 
arch even with the bottom row of flues. On the bottom flue I have put a piece 
of iron with a lag en it and built the center of the arch against it, and I use 
angle iron, the same as the gentleman on the New York Central. 

Mr. William Swanston, Chicago, St. Louis & Pittsburgh. — In regard to 
the thickness of brick required in an arch that is supported on the side, I notice 
the gentlemen talked about six-inch brick; we use only four-inch. I do not see 
any use for anything thicker than four-inch. We can hold up an arch just as 
long as it can possibly be held in an engine — as long as the flues will last, for 
that matter, with a four-inch brick. We use the angle iron. We use simply 
three ^ studs to support the angle iron, and the brick is so formed that the 
angle iron is altogether inside the brick, not exposed to the fire at all, and that 
will stay there just as long as the flues will stay. Of course, you have got to 
take out the brick arch if you want to work on your flues. 

Mr. John Mackenzie, New York, Chicago & St. Loyis.— I am very glad 
that this expression of the members has been brought out about the thickness 
of the brick. The question of the length of the arch does not seem to me to 
cut so much a figure as its thickness. If we can get a brick eight inches thick 
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hat is properly burnt. I believe it is of much more value to use than a four-inch 
trick, for the reason that every time the door is opened the four-inch brick is 
cooled so much more rapidly than the eight-tnch brick that the combustion is 
not so perfect. We commenced at four, and we have 'gradually gone up to 
seven; but the difficulty is to get them properly burnt, so that the brick is 
burnt in the centre. The main complaint with the makers about them, is that 
they have got to keep them in the furnace so long that they can make no money 
on them. I would like to hear somebody's opinion about the thickness of the 
brick. 

Mr. Selby. — From my experience I found that a six-inch brick was about 
the best thickness to carry. You get them better burnt than a thicker brick, 
and they do much more service than a thicker one. I was in the habit of using 
two bricks, simply joining them in the centre. I had them made especially for 
the mouth of the fire box, about twenty-five inches from the door. I am fully 
convinced that a six-inch brick is the brick to use. 

Mr. Mackenzie. — I call for the question. 

The President. — It has been moved by the gentleman from the Lake 
Shore & Michigan Southern, Mr. Stevens, that it be the judgment of this Con- 
vention that a brick arch applied to the fire box of the locomotive is a desirable 
addition for all service, and a positive advantage. 

A standing vote was taken; 62 members voted in favor of the motion, and 
none against it. 

The President. — All the members have not voted, by any means, and 
yet as it stands it is unanimous in favor of the brick arch. 

The Secretary will please read the next subject. 

HOLLOW STAY BOLTS. 

Secretary Sinclair. — Hollow stay bolts. 

The President. — Is there any discussion on the subject of hollow stay 
bolts ? 

Mr. W. J. Robertson, Central Vermont. — It seems to me that most 
everybody here has had a great deal of experience with hollow stay bolts, and 
as our time is getting limited and as the report of the committee covers about 
everything, I would like to make a motion to the effect that if anybody has 
anything very valuable on hollow stay bolts that he bring it right up. 

Mr. Ortton, — I am of the opinion that stay bolts for the admission of air 
to the fire are of no value, for the reason that the air, when it gets there, is too 
close to the tubes to be carbonized, if I may so. call it, and unless you can get 
the air in the right place for the hot flames to combine with it, the air has a 
tendency to pass through and cool the fire box. The proper place to get 
the air is undoubtedly below the fuel. With a proper grate area, a proper 
means of getting the air to percolate through the fuel, and having the fuel rather 
thin, by admitting the air underneath the fuel you get it in the right place. It 
gets heated then. But if you admit cold air above the fuel, there is not 
much chance of the admixture of the gases. 
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Secretary Sinclair. — Those who have used deflectors on the fire-box 
doors, and found^that they could get them to stand, have nearly all been in 
favor of admitting the air above the fire. The experience with hollow stay 
bolts shows that some are for them and some are against them. The fuel that 
is consumed in the grates requires a certain quantity of air, as we all know ; if 
you get enough air from beneath, it is a disadvantage to put in any above, but 
if you are not able to get the required quantity of air from beneath, you will 
save fuel by getting air in from above. So far as I can judge, from the experi- 
ence I have had, and from watching engines equipped with hollow stay bolts, 
the difficulty has been that there is no proper means of regulating the air from 
beneath. At one time, when the fire is clean and a full quantity of air comes 
from below, the hollow stay bolts are not needed. ^ The air coming through 
the hollow stay bolts is a disadvantage at that time. If the dampers were capa- 
ble of being so regulated that the fireman could close his damper sufficiently 
when the fire was clean, so that he could utilize the air that was always coming 
in from above, and not have too much coming in from below— just having the 
m^ans of regulating the supply to the demand — there would always be an ad- 
vantage, I think, from using hollow stay bolts, because when the fire got dirty 
and got filled up with clinkers and dead ashes before the end of the trip, then 
you would begin to get the air when it was needed, and it would prevent the 
gases passing off without being properly consumed ; that is, the supply of air 
would prevent gases from passing off in the form of carbonic oxide instead of 
carbonic acid, which is the full product of combustion. Those who have tried 
stay bolts as a means of admitting air above the fire have had fairly good suc- 
cess where the means of regulating were attended to. 

As the report rather sits down on hollow stay bolts, I wish to give that as 
my opinion of why they are supposed to be a bad thing by some and a good 
thing by others. 

The President. — Mr. John Player, of the Wisconsin Central, has had 
considerable experience, I believe, in that direction. 

Mr. John Player, Wisconsin Central. — My experience with the hollow 
stay bolts is that they are very necessary for combustion, just as much so as the 
brick arcln I am of the opinion that the brick arch without the stay bolts, or 
a deflector over the fire door, would not amount to very much. I think the ad- 
mission of air over the fire through the stay bolts is one of the best preventives 
of black smoke of all devices that we have tried. 

Mr. William Sw^anston.— I have been rather in favor of the hollow stay 
bolt. I use for a hollow stay bolt a 2 inch flue, according to the length of the 
fire-box. In short boxes I put in four, in long boxes I put in five on each side ; 
none in the end. Of course it is largely a matter of opinion, you may say, as I 
have made no exact experiments ; but I think that we have a much cleaner 
engine by its use and less smoke. Some time ago I had a passenger engine 
that had no tube, and I had several others that had tubes in, and I noticed that 
the engine without the tube was making more smoke. I rode behind it several 
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times for the purpose of ascertaining just what the result was. The question 
of whether the air tube was an advantage was one that was not clear in my 
mind. On this occasion I took the engine in ; made no change whatever except 
to put four hollow stay bolts in the side. The engineer, of course, was fully 
aware of what was done. I desired him to make no difference in the running of 
the engine — not to endeaver to make the experiment a success, but simply use 
the engine as he had done before, and we had a marked improvement in the 
quantity of smoke that escaped from the smoke stack. I was satisfied from 
that experiment that these hollow tubes were an advatage so far as cleanliness 
was concerned. 

Mr. T. W. Gentry. — I would like to ask if they noted any increase in 
steaming capacity. I suppose hardly any of us doubt the advantage of hollow 
stay bolts to admit air and lessen black smoke, but do we actually increase the 
steaming capacity of the engine, or if we are going to use them, I would like 
to know how many we are to use. In the remarks I made in the committee, I 
did not advocate the use of them as an adjunct to making steam. It is cer- 
tainly an excellent idea to use hollow stay bolts, if for no other reason than that 
we can locate them when they are broken. I believe, if judiciously put in and 
not too many of them, that probably they would be an advantage. For the 
lessening of black smoke, there is not any doubt about there being an advan- 
tage, but it is doubtful if the engine will steam as well. I have certainly not 
been able to increase the steaming capacity of the same engine by admitting air 
over the fire. 

Mr. L. Ames. — In regard to the hollow stay bolts we have consolidated 
engines with hollow stay bolts and some without. I use a two inch tube, six 
on each side. We are getting very good results. The engines steam more 
freely. I have never tested the result as to the saving of fuel, but the feeling 
of the men is, that with the hollow stay bolts the engines consume less fuel and 
steam more freely. They are certainly cleaner running engines. We do not 
use the extension front for a spark arrester. We have it, so there will be pledty 
of air taken in at the bottom, and also plenty of air in from the sides of the fire- 
box and we get lots of steam. We find that those engines that have not got 
the hollow tube, draw more cinders through the flues. We find sometimes that 
the machinery is covered up and the cinders scatter back over the driving box. 
On the engines with hollow tubes, we never find a cinder back on the machinery. 
It seems to me that we burn the most of the fuel up in the fire-box. 

Mr. John Ortton. — I would like to ask Mr. Ames if I understand him 
correctly to say that he has not an opening under the smoke box ? Isn't there 
trouble from fire ? 

Mr. Ames. — I would say there is nothing there to take fire. It does not 
arrest the sparks, for what come there are led right down to the track. For two 
years there never has been any complaint of fire. 

Mr. G. W. Stevens. — I do not know whether this discussion is in order 
where it has got to now, but it seems to be allowed all the same. I would 
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inquire of Mr. Ames for what purpose he U5es the extended front, if it is not 
for arresting the sparks ? 

Mr. Ames. — I will state we need a little room there for the sparks to come 
out and go down through. We can hardly get it without the extension front. 

The President.— Gentlemen will please remember that the subject under 
discussion is hollow stay-bolts. 

Mr. Stevens. — It just occurred to me that I am on record as using hollow 
stay-bolts. It is perfectly proper that I should give some explanation for it. 
That is one of the things I believe in, but there have not been any cold figures 
for it. I believe in using a bolt with a small hole, for the reason that you 
admit the air in smaller quantities, and there is a better chance to perfect com- 
bustion than there is when the air is admitted in larger streams. 

Mr. Lauder. — I move that the discussion of this question be closed. 

The motion was carried. 

The President. — The Secretary will please read the next subject, 

Secretary Sinclair. — Firing. 

The President. — The next division of the report is on the subject of 
proper firing for locomotives. 

Mr. John Mackenzie. — Mr. President, if I am in order I move that we 
pass to the next subject. 

The motion was seconded. 

Mr. John Ortton, New York Central & Hudson River. — I think that 
this question of firing is one of the highest importance. I think it is the most 
important thing that there is. If there is anything to be done with a locomo- 
tive, especially in regard to economy, firing is the thing, and I would like to 
continue it. 

A motion to pass to the next subject was put and carried. 

The President. — The Secretary will please read the next subject. 

Secretary Sinclair.— Furnace. 

The President. — The next subject under discussion is the furnace of the 
locomotive. 

Secretary Sinclair.— Mr. President, I wish to raise an exception to the 
, statement made in the report respecting the practice of having a certain quan- 
tity of fire on the grates. The report favors rather a thick fire in preference to 
a thin fire, upon the assumption that there are more heat units in a thick fire 
than in a thin one. I submit^that the quantity of heat units depends on the 
quantity of fire burned — that is, the quantity of fuel consumed. 

Mr. Hickey. — Replying to the Secretary, I would say that it is true the 
committee recommended rather a thicker fire than is carried on some locomo- 
tives. They recommend it because they think that in carrying too thin a fire 
there is always a greater chance of having an irregular temperature in the fire- 
box. With a very thin fire we all know that air enters at the bottom in large 
quantities, and instead of adding to the intensity of combustion letards it, for 
the reason that it reduces the temperature of the fire-box, and not only does 
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that, but it is a very serious injury to the sheets on account of the irregular 
expansion that it causes. Now, then, if we can increase the fire to a moderate 
thickness and retain it, it is the opinion of the committee that that is the best 
plan to adopt under the circumstances. But we do not say that a very thick 
fire is by any means desirable, in fact we are opposed to it. But we do say, as 
I stated, that a moderately thick fire is better than an extremely thin one, just 
for the reasons given. 

On motion of Mr. Mackenzie the discussion was closed. 

The President. — I will take this occasion to announce Charles Blackwell 
on the auditing committee in the place of M. N. Forney, who has left Alexan- 
dria Bay. I would suggest, if it meets the approval of the members, that a 
recess of five minutes be taken to enable the members to pay their dues. 

REPORT ON CROSS-HEADS AND GUIDES. 

A recess of five minutes was then taken, after which the committee on 
guides, consisting of J. N. Lauder, W. J. Robertson and H. S. Kolseth, sub- 
mitted its report. The report was read by Mr. Lauder, and is as follows: 

The favorite form of crosshead and guide for locomotives in 
the United States seemed, a few years ago, to have been settled 
by a process of natural selection. The four-bar form of guide 
was seen upon nearly every locomotive which would permit of its 
application. This, no doubt, was due to the fact that for many 
years there was scarcely any type of locomotive to be seen in this 
country, with the exception of comparatively few ten-wheelers, 
but the so-called American type, and this, as well as the ten- 
wheeler, permitted the four-bar guide to be employed. It proba- 
bly owes its popularity either to accident or to the fact that it is 
necessitated by the most obvious form of crosshead. However 
this may be, it received something of a shock upon the appearance 
of the mogul and consolidation locomotives, to which it could 
not be applied without introducing some obviously very bad con- 
structive features. It received a positive set-back when the Penn. 
sylvania Railroad adopted, some six or seven years ago, the two- 
bar form for all of its classes of locomotives. Since then the 
well known Laird guide has been somewhat applied to the Amer- 
ican type of engine, and its good qualities should commend it to 
the attention of master mechanics. There are still other forms, 
one or two of which deserve attention. 

It is the purpose of this report to consider the functions of a 
crosshead and guide, to examine the well known forms, to weigh 
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their advantages and disadvantages, and to recommend for adop- 
tion that form which fulfills its object most perfectly. The com- 
mittee has departed from the customary method of sending circu- 
lars to each member of the Association, requesting him to state 
his practice, because nothing, in the judgment of the committee, 
is to be gained in this way. Every well informed master mechanic 
is familiar with American practice in these devices, and his atten- 
tion is invited to them. 

In all, except oscillating and trunk engines, a crosshead is 
needed to join the piston rod to the connecting rod, and in order 
to prevent this crosshead from being displaced by an inclined 
connecting rod, or other cause, it must be held in such a way that 
it is free to move back and forth in the direction of the length of 
the piston rod, but, in general, in no other direction. In some 
modern short connected marine engines, having long bearings, 
there is nothing to prevent side motion of the crosshead, because 
there is nothing to cause it, but in a locomotive such construction 
could not, of course, be employed. 

The friction of a sliding block has always been an objection 
to a crosshead moving in a guide, and consequently much ingenu- 
ity was exercised by early engineers, from James Watt downward, 
in devising jointed systems of links, known by the general name 
of " parallel motions," for constraining the crosshead to move in 
a straight line, thus substituting pin friction for flat surface fric- 
tion. No such device could conveniently be attached to a loco- 
motive, and probably no one has ever made the attempt. They 
have been very successfully applied to vertical stationary beam 
engines^ but nowadays the tendency seems to be in all countries 
to return to the sliding crosshead and guide. 

THE REQUISITES OF A GOOD CROSSHEAD GUIDE ARE I 

I St. — That it shall present sufficient wearing surface to meet the 
pressure produced by the inclination of the connecting rod, 
and enough surface to meet side pressure. 

2d. — That it shall be strong and so stiff that it cannot spring and 
cause the ends of the crosshead to press hard upon it, even 
when the steam is admitted to the cylinder to the latest point 
of the cut-off. 
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3rd.— That it shall not expose the wearing surfaces to dust and 

cinders. 
4th. — That it can be cheaply made and easily fitted up. 
5th. — That it can be easily trued up after service. 
6th. — That it shall permit its crosshead to be of a strong, light 

and cheap form. 
7th. — That it, or its crosshead, can have compensation for wear. 
8th. — That all parts shall be easily accessible. 

THE ORDER OF THE EXAMINATION OF THE GUIDES AND CROSS- 
HEADS WILL BE AS FOLLOWS .* 

A. — The modern four-bar guide, with upper bars wider than the 
lower, the latter being of angle form. See figure 6. 

B. — The Laird guide and crosshead, as made by the Rhode Island 
Locomotive Works.- See figure 7. 

C. — The single bar guide, as made by the Mason Machine Works. 
See figure 8. 

D. — The two-bar guide, as designed and used by the Pennsyl- 
vania Railroad. See figure 9. 

E. — The Dean patent guide. See figure 10. 

THE FOUR-BAR GUIDE. 

In considering this familiar form, it is obvious that there is no 
limit to the amount of surface which can be given to the cross- 
head to meet pressure and wear in any direction. If the loco- 
motive moves forward, the effect of the inclination of the connect- 
ing rod is to cause the crosshead to press upward when propelled 
by steam, when making either the forward or backward stroke. 
When the locomotive is running backward with steam on, or 
in either direction with steam off, the crosshead presses down- 
ward. The crosshead and guide should be designed to be most 
efficient for the engine when running forward, for all classes of 
engines except switching engines. 

This peculiarity of pressure has been kept in view in design- 
ing the modern four-bar guide, and the upper bars are made wide, 
the upturned longitudinal rib of the crosshead being omitted in 
order to prevent the over-all width of the guides from being ex- 
cessive. The omission of this rib takes away from the surface 
which receives side pressure caused by " slap " and twisting of the 
engine. This is made up by making the lower bar narrow and 
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with a downward projecting rib, against which the crosshead can 
press. Thus the first condition can be, and is generally, perfectly 
fulfilled. 

The second condition cannot be so well met, as the bars must 
be very heavy in order to be strong and stiff. The lower bar 
does not in any way assist the upper, except when they are tied 
together by a bolt passing through side lugs on both, a feature 
adopted by the Manchester Locomotive Works. 

The third condition is very imperfectly fulfilled, the upper 
bars only protecting the wearing surfaces to some extent. Dust 
and cinders can find lodging places on the lower bars, and can be 
ground in between the surfaces which take side wear. The rear 
engine of two coupled ones will generally receive a shower of 
cinders upon its guides, and in some parts of the West sand blows 
on the guides to an alarming extent. It is no uncommon thing to 
see the lower bars badly cut. This can be to some extent pre- 
vented by shielding the guides, and in some instances the upper 
bars have been changed to one broad one. 

The fourth condition is not fulfilled as well as desirable. 
There are four bars, four blocks and four bolts, and each block is 
of the nature of a bolt. Considerable skill is necessary in prop- 
erly fitting these parts so that each wing of the crosshead shall 
always properly bear upon the T^ars. 

The bars and crosshead can easily be trued up after being 
worn. The crosshead can be strong, light and cheap, and com- 
pensation for wear can be made either by adjusting the bars upon 
the blocks or by adjusting gibs upon the crosshead, or both. 

THE LAIRD GUIDE. 

This is a two-bar guide, with both bars above the piston rod, 
one bar being wider than and immediately above the other. The 
bars can be of any width, and the upper bar can be, and generally 
is, made wider than the lower, thus giving the needed extra sur- 
face for upward pressure. The upper bar usually takes all of the 
upward pressure, but the Mason Machine Works have made Laird 
guides with the crosshead pressing upward upon both bars, but 
probably the nice fitting needed to make both wearing surfaces 
effective, would prevent most builders from following this prac- 
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tice. The lower bar passes through the upper part of the cross- 
head, and takes all of the downward and the side pressures. 

There is no limit to the width of this guide for an American 
or ten-wheel locomotive, and for a mogul or consolidation engine 
the available width of space is fully utilized to secure a wide 
upper bar. 

By employing sufficient material the bars can be made as stiff 
as desirable, but no assistance of one bar can be secured from the 
other, and in this respect the design is unscientific and wasteful of 
material. 

The wearing surfaces are nearly as badly exposed to cinders 
and dust as those of the four-bar form. 

In cheapness the guide is preferable to the four-bar form, as 
there are half as many bars and half as many blocks, and the labor 
of fitting is considerably less. 

It can be easily trued up after being worn. 

The crosshead can be strong, light and durable, but it is rather 
expensive, as it consists of two pieces and five ream bolts, all of 
which require considerable fitting to make a good job. 

There is no difficulty in providing compensation for wear, 
either on the bars or crosshead. 

THE SINGLE BAR GUIDE. 

The bar is above the piston rod. 

This form of guide can be of any width where there is unlim- 
ited space, but as the crosshead surrounds the bar the available 
space on a mogul or consolidation engine cannot be used advan- 
tageously. The surfaces for downward and upward pressure are 
equal, and there is ample surface to meet side pressure. 

By employing sufficient material the guide can be made stiff. 

All of the surfaces are exposed to dust and cinders. 

This is the cheapest guide of all forms, but it can compensate 
for wear in only one direction, that in the other being taken up 
by a gib on the crosshead. 

The crosshead is almost identical with the Laird crosshead, 
and calls for the same remarks. 

THE TWO-BAR GUIDE. 

One bar is above the piston rod, and the other below. 
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guide thus resembles a box girder with upper and lower flanges 
and webs connecting them. It is thus the most scientific in the 
use of material of all the guides. The angle pieces are let into 
the upper bar and secured to it by four free bolts, end motion of 
the angle pieces being prevented by the cylinder head at one end, 
and the yoke at the other, against which they abut. 

The depth of the guide, together with its girder form, cause it 
to fill the condition of stiffness more perfectly than any other 
form. 

The third condition is also more perfectly fulfilled than by any 
other form, because the wearing surfaces are wholly within the 
girder or guide, and entirely out of the path of particles of dust 
and cinders. All surfaces for upward, downward and side wear 
are consequently fully lubricated by clean oil, and cutting can 
never occur as long as oil is applied. In cost it is considered to 
be cheaper than the four-bar form, as it consists of three pieces 
against eight in the four-bar form. These three pieces can be 
fitted together, and then all three squared off in a lathe or planer 
and put in position as one piece. 

Its width over all is about equal to that of the four-bar form, 
and for that reason it is not likely to be used on any locomotive 
which has a driving wheel between the guide and the frame. 

In comparison with the Laird guide, it is probably more expen- 
sive in machine work, but less so in fitting. 

It can easily be trued up after being worn. 

The crosshead is of a simple, light, cheap and durable form. 
It consists of one piece without the gib. 

As thus far designed there is no way to compensate for wear 
by adjusting the guide, and a gib is therefore used for that 
purpose. 

Your committee is unable to see that it is material whether 
compensation for wear is made by adjusting the guides or the 
gibs. If the guides are adjustable they must rest on blocks, which 
are bolted to the cylinder head and yoke. In this case the gibs 
can be omitted. The cost of the blocks will about equal the cost 
of the gibs. Gibs, of course, are always useful in preventing wear 
of the crosshead body. 

Your committee, in summing up the advantages of the differ- 
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ent forms of guide and crosshead and recommending them for 
adoption, is of the opinion that for the eight-wheel American type 
and the ten-wheel locomotive the Dean guide and crosshead fulfill 
the conditions and perform the functions of perfect devices to a 
greater degree than any other form. On locomotives, such as 
moguls, consolidations and decapods, where the width of the Dean 
guide renders it difficult to secure clearance for the forward crank 
pin, the Laird guide is recommended. It is so constructed as to 
use^all of available space for width of the upper bar, is more 
nearly dust and cinder proof than any of the open forms, is fully 
as cheap as any form, and, in common with the Dean, is above the 
piston rod and leaves the stuffing box accessible. 

For switching engines, which run as much in one direction as 
in the other, from a theoretical standpoint the single bar, or two- 
bar form, would be best adapted, but for the sake of having the 
smallest variety of patterns in service, and having the parts as 
free from dust and cinders as possible, the Laird is recommended 
for this class of engine. 

There are a variety of ways by means of which the crosshead 
box of the connecting rod can be efficiently adjusted, but with the 
crosshead for the two-bar guide, the small space about the end of 
the connecting rod has generally forced the adoption of a transverse 
key, of necessarily limited range of adjustment. To overcome 
this objection, Mr. J. B. Henney, of the N. Y. & N. E. railroad, 
has used an **' expansible crosshead pin," shown in figures ii and 
12, which consists of a central tapered pin, which is surrounded 
by a hollow pin, split lengthwise on one side. The taper of the 
central pin and of the inside of the hollow pin is very slight. 
Both pins pass entirely through the crosshead, and each has nuts 
on one end for securing it. The outside of the hollow pin is 
steeply tapered, and fits the tapered inside of a sleeve which sur- 
rounds it. This sleeve is divided into halves vertically, in order 
to allow them to separate horizontally. These halves fit the con- 
necting rod box, and are square on both ends. The square parts 
fit into grooves in the crosshead, which prevent them from turn- 
ing. When it is desired to take up lost motion, the central pin is 
slackened up and driven slightly back, after which the hollow pin 
is drawn forward by means of the nuts on its end. This expands 
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the outside sleeve, and thus takes up the lost motion. Aftei this 
the nuts are all set up, and the whole system becomes solid. 

Mr. Henney's claims for this arrangement of crosshead and 
pin are as follows : 

" ist. — A good working crosshead complete with pin. 

** 2nd. — Less and longer wear of brasses. 

" 3rd. — Solid end main rod of simple construction. 

" 4th. — Length of main rod more nearly preserved. 

" 5th. — Less labor in lining and closing brasses." 

The pin had been in service eighteen months up to Oct. i, 
1887. In practice about J^ of a turn per month is given to the 
nuts on the hollow bolt or sleeve, which expands the bushings 
yj-^- of an inch. As there is a possible expansion of -^^ of an 
inch, it is considered that the engine will run thirty-one months 
before it will be necessary to take down the rod for shimming the 
brasses. 

Mr. Henney expresses himself as perfectly satisfied with the 
pin. It is evident, however, that the tapered hollow pin can fit 
the expansible sleeve but once, either at the beginning or end of 
its path. The drawing indicated that there is no attempt at mak- 
ing it fit at any time, the only requisite being that there shall be 
one line of contact between the hollow pin and each half of the 
expansible sleeve, both lines of contact lying in a horizontal plane 
passing through the axis of the pin. This would permit the 
sleeve to roll on the hollow pin, if it were not prevented by the 
square ends. 

It will be seen that the action of this means of adjustment is 
to cause boxes, which wear out of the circular form, to work 
against a pin, which is thrown out of the circular form, and the 
more the adjustment is made the greater the deviation is from the 
circular to the oblong form. It is evident that the box must wear 
much faster than the pin, and if the pin is solid it will be practi- 
cally round for many years, and the beauty of moving the boxes 
is that when they are adjusted they are brought up to a circular 
pin, against which they can turn without difficulty, even if they 
are not themselves truly circular. 

This system of pins and bushings must be very expensive, but 
if the end justifies the means, there is no need of complaint. 



94 

In regard to the material for crossheads and guides, your 
committee recommends cast iron for guides, and steel castings for 
the crossheads. If, however, a true open hearth steel casting is 
used it must be protected by gibs. Eureka steel castings will run 
without gibs, and so, probably, will any other de-carbonized cast 
iron. For gibs your committee recommends cast iron. 

There can be nothing better for rubbing surfaces than cast 
iron, if well lubricated. If it is exposed to dust and cinders, it 
would be well to use strips of Babbitt metal, but with the Dean 
crosshead, which always runs in clean oil, this is unnecessary. 
Phospor bronze gives admirable results for crosshead gibs. What- 
ever form or material is used for crossheads and gibs, the rubbing 
parts should always be well scored with grooves for retaining oil 
to supply to the moving parts, as they journey back and forth. 

J. N. Lauder, ) 

W. J. Robertson, > Committee, 

H. S. KOLSETH, ) 

DISCUSSION ON CROSSHEADS AND GUIDES. 

Mr. Mackenzie. — I move that the report be received. 

The motion was carried. 

The President. — The report is now open for discussion. 

Secretary Sinclair. — I might explain, gentlemen, that the illustrations 
of this report are on the side wall there, and in drawing your attention to them 
I wish to testify to their excellence for reproduction in the form of wood cuts. 
A great many reports come in with blue prints attached that are necessarily 
reproduced for making the report clear, and there seems to be no understand- 
ing among many members who send in reports about what is needed in that 
respect. They will send in most elaborate blue prints in the worst shape for 
illustration that possibly could be imagined, and never appear to understand 
that these things have to be reduced and put in shape for publishing in the 
annual report. I wish just to direct attention to this matter, for it is very 
important. 

Mr. J. N. Lauder, Old Colony. — Having made the report, I suppose it 
is incumbent upon me to open the discussion. In considering this matter of 
guides and crossheads, the committee departed from the usual method that has 
been taken by committees of this Association, which is to issue circulars of 
inquiry in regard to the subject to the members, and from their replies and 
other sources compile a report. I think I am on record, and if I am not I 
want to put myself on record against what has grown to be the usual method of 
getting information and making reports to this Association on questions like 
guides and crossheads. Of course, in making a report where statistics are to 
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be nsed, and where it is necessary to give figures to make a report of any value, 
it would be necessary to get information from circulars and get statistics from 
the various members; but where the question is a purely mechanical one I 
think that it is very much better and more to our credit, and more proper for 
this Association, to have a committee put in a little work and make a report 
which will not be merely a rehash of the replies received from a few of the 
members of the Association. It often occurs that the very ablest men, and the 
men who are best qualified to answer these questions, neglect to do so. I think 
that is apt to be the case, and the result is that reports sent here sometimes are 
a laughing stock all through similar organizations as being simply a rehash of 
the opinions of some portion of the members of the Association. Now, I 
think it is the duty of every member of the committee, especially of the chair- 
man of the committee, who is supposed to make the report, and in fact always 
does, to giye the question sufficient time and consideration and labor, and bring 
in a report that will contain facts and make definite recommendations when 
such recommendations would be proper; and your committee have acted upon 
this line of thought, and have produced this report on guides and crossheads. 
I do not suppose it is necessary for this Association to discuss well known forms 
of guides and crossheads. The committee have discussed them quite elab- 
orately, taking up each leading form of gfuide, and have drawn their conclu- 
sions, I believe, from facts. The great difficulty to-day with all the well known 
forms of guides and crossheads is their facility for catching dust and cinders and 
everything of that nature, consequently when the engine comes in to have her 
tires turned the guides have to be lined up. Now, to take the lost motion out 
of the crosshead and put the guides in line and make a good job, means quite a 
number of days* labor of a good man. A roundhouse helper cannot do that. 
You have got to have a good mechanic. Anything that we can do in the way 
of first construction to eliminate the necessity of these frequent repairs to guides 
and crossheads, I think we should do. Realizing that fact several years ago, I 
applied the Dean crosshead, which is given a little space in the report, to a loco- 
motive, and have been carefully watching its performance. That locomotive 
was put into service five years ago last month, and has been in continuous ser- 
vice since — a 17x24 American locomotive. It has been in continuous hard ser- 
vice in that time, as hard service as any locomotive gets, and so far there has 
been nothing — when I say nothing I mean nothing — done to that guide and 
crosshead, absolutely nothing; and while the engine is running on a road that 
I have nothing to do w^ith at present, I took pains to go and inspect it myself, 
so that I would know what I was talking about, and in my opinion it will run 
five years more without being touched. The performance of those crossheads 
and guides on that locomotive led me to adopt that form of guide and cross - 
head for eight-wheel engines, and I am putting them on to everything that we 
buy or build, and I think I am working in the right direction. It does seem to 
me that if all the members of this Association knew what I know about that 
form of guide and crosshead, notwithstanding the fact that it was patented. 
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they would give it careful consideration, and, I am sure, would make experi- 
ments with it. I ought perhaps to have come here with some data that I have 
not got, and that is the relative cost of these different kinds of guides and cross- 
heads; but you are all as familiar with the four kinds, and able to judge of the 
comparative cost of the different appliances. I can only say this, that I am 
certain that in building new locomotives, after you get your pattern and get 
what special tools are necessary, which are very few, that a guide and crosshead 
of the Dean style can be fitted up and applied to a locomotive for less money 
than either of the other designs, mainly because it is all machine work. The 
two vertical bars we build on to the horizontal bar are built with a tongue to fit 
into a groove on the edge of the main bar, and endwise between the bolt on the 
back end of the cylinder head and the yoke at the other end, so that there is no 
possibility of any end movement. Holes are bored through the top bar, and 
also through the upper edge of the vertical bars, and simply cleaned out with a 
drill, and rough bolts put in if you like. As a matter of fact, we turn the bolts 
to a loose fit. You have then got a guide with a large bearing surface on top, 
on the bottom and sidewise, and a guide that runs almost absolutely clean, and 
with reasonable lubrication I would be willing to stake my reputation that they 
will run for years without the slightest cutting or tendency to cut and with very 
little wear. I can only say that after five years service the first set that I ever 
applied is to-day in good shape and needs no repairs. 

Mr. Johann. — I move that the subject be closed. 

Mr. Hickey. — I find that the committee recommend cast iron guides for 
locomotives and say nothing of any other. Now for years we have been using 
cast iron guides, case hardened guides and steel guides. With the cast iron 
and the case hardened guide we use brass gibs or brass bearings on the cross- 
head. On locomotives having cylinders 17x24 inches we have ciossheads 16 
inches long, top bearings 4 inches wide, bottom bearings 3 inches wide. The 
lateral thrust of the crosshead is taken up entirely by the bottom guide, which 
has a depth of bearing of 3 inches. The cast iron guides constructed as staled, 
render us a mileage of 10,000 to 1-64 of an inch wear ; while the case hardened 
guides give os a mileage of 65,000 to 75,000 miles to the same unit of wear. 
The cost of the cast iron guides prepared, not including putting up, is $25, 
while the cost of the case hardened guides is $105. The engines on which 
comparisons are made are the regular American type of engine, four wheels 
connected, having a length of main rod of 8 feet. The case hardened guides 
have much less friction and run with less oil, and on the whole are much more 
satisfactory. 

Mr. J. M. Boon, West Shore.— Looking over the different kinds of guides 
that came under my observation, I have settled down to what is known as the 
Laird guide for heavy freight engines, and what is known as the Pennsylvania 
style of guide for passenger engines. The Laird guide, the top guide being 
divided from the bottom, gives a good bearing, as the committee state. One 
great advantage is that it admits of a larger truck wheel. In all our passenger 
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equipment, as a general thing, the engine truck wheels are too small. Running 
at high speed, the increased velocity of the smaller wheels makes a great deal 
of difference. All over the country '* hot engine trucks" is almost a universal 
complaint. The open guide known among engineers as the "alligator" guide 
leaves ample space to get in a large wheel. With a 5>^-foot wheel, we can 
run a 33-inch truck wheel, giving ample room on a road with very sharp curves. 
It also admits of ample bearing surface. You can get almost any width of sur- 
face you want, and it is a strong guide in every way. The only objection that 
can be urged against it is that in case the engine should run off a switch, the 
truck may slew around and break a crosshead shoe. They wear well. The 
greatest expense is the crosshead, which is made of steel. The shoes can be 
made in the course of an hour. Most of the wear can be provided for by put- 
ting gibs over cr letting the guides together. Letting the guides together is a 
poor plan. It can be done by facing the blocks off or cutting the end of the 
guide, or by making an arrangement for putting the gib on the crosshead. 
Our general plan is to put liners. With this lost motion, if you let it run too 
long and it gets too great, there is danger of breaking the shoe. My experi- 
ence with this form of guide in hard service, rough and smooth track, has re- 
sulted in my forming the opinion that it is the best in use to-day for passenger 
service. 

Mr. Lauder. — Before the question is put I would like to read a letter 
from Mr. Henney with reference to the performance of an expansible cross- 
head, which has been mentioned in the report. This pin, I think, possesses 
some features that would bear a little investigation, mainly from the fact that 
you can put up a solid end connecting rod with a bushing, if you like, just a 
plain round brass bushing, which will cheapen the rod very much. It dis- 
penses with the cutting the key-ways and bolts and holes, and makes a very 
complete, safe job. I wrote to Mr. Henney with reference to the actual per- 
formance of this pin on his road, and here is his reply ; it is short : 

" In reference to wear of expansible crosshead pin, I will give you below 
the time and mileage of the three engines. 

** Engine 32 left shop March, 1886, and has made 74,977 miles to date 
without having front end of main rods taken down or removed from the cross- 
head. 

•'Engine 55 left shop in January, 1887, has made 32,755 miles without 
having main rods or side rods taken down. 

** Engine 77 left shop in September, 1886, and under same conditions has 
made 42.999 miles. Not having seen these pins, as they have been intact, can- 
not tell the conditions from the work." 

This letter shows that pin will give a good result in actual practice. I 
cannot say whether there is any patent on it or not. I think it was designed 
by Mr. Henney's draftsman. 

The motion to close the discussion was then put and carried. 

TO PROMOTE ADOPTION OF STANDARDS. 

The President. — It is now the hour for the introduction of miscellaneous 
7 
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subjects. Any member who has a question to propose for discussion will please 
hand it in to the Secretary. 

Secretary Sinclair. — The following question has been handed in : 

** "What is the best course to pursue to induce members to adopt standards ? " 

The question is submitted by Mr. S'prague. 

Mr. Sprague. — I was led to think of this matter from the remarks made 
yesterday about the question of standard tire that was adopted here a year or two 
ago, and we agreed on it apparently as being the proper thing to do; but from 
what I have learned since, it seems that the action concerning it ended there 
with our decision to adopt it. The adoption was furl her ahead, as I under- 
stand it. I simply raise this question to see if some means cannot be adopted 
by which the members will feel under obligation to do something toward carry- 
ing out standards which they decide as being proper and correct here. I do 
not know of any form to put it in, but the thing occurred to me whether it 
would not be a good idea to authorize the Secretary to issue a circular to all the 
members, asking them what they are doing and what they propose to do with 
reference to adopting such standards as we decide on here, and get their 
answer. I do not know whether that form is practicable or not, but it has 
seemed to me that some members could be induced to take action as regards 
adopting a standard, rather than say here before the Convention that while they 
approved of it they are not paying any attention to it. 

Mr. Lauder. — I think the gentleman is a little severe on us in regard to 
the adoption of a standard size of tires — wheel centres. I think that is coming 
along fully as fast as any of us have reason to expect. We cannot expect that 
a large road with from two to five or six or 8co engines is going, as soon 
as we adopt a standard, to change all their construction in a year, simply to 
gratify our love of getting down to a standard. These roads have ail got a 
standard of their own, especially in the diameter of tires, and they are loath to 
give them up; and while there is no interchange of engines between their road 
and other roads, they prefer to stick to their own standard. But it has come to 
pass that some of the roads that are situated like this I have described have 
adopted on their new constructions the master mechanics* standard size of 
wheel centre. That shows we are all willing to come into it. I think our 
worthy President, as a locomotive builder, would probably tell us that he has 
engines ordered very frequently where it is specified that the wheel centres 
shall be of the master mechanics' standard size. « 

Mr. Mackenzie. — And very frequently not. 

Mr. Lauder. — Very frequently rot. Of course, in this matter of stand- 
ards I fully agree that we ought to get all matters like tires, and perhaps other 
things, down to a standard, but the necessity for coming to a standard does not 
exist so largely in the locomotive department as where there is interchange 
between the different roads. 

Mr. Sprague. — I fully concur with Mr. Lauder, that it would be unrea- 
sonable to expect that people would sacrifice economy in adopting standards at 
once. But if these men could answer that in new work, on any point that they 
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can, they are adopting standards, we should be sure that we were getting at ft. 
You must look farther ahead, and remember that you will be able to carry a 
smaller stock of tires, you will be able to get your material cheaper and more 
promptly if you get down to a standard size of tire. With standard sizes gen- 
erally adopted, the manufacturer of tires would not hesitate to carry tires in 
stock. If you want a set in a hurry you can get them already made, but if you 
have so many different standards they cannot do it. It is not so much the 
question with me about the necessity of people adopting standards at the 
expense of economy as to know that they are working in that direction, and I 
do not know of any other way to get at it than to get them on record whether 
they are adopting them as fast as economy will allow them to. The answer to 
this query would enable us to tell whether they are trying to work to a stand- 
ard, or whether they are entirely indifferent to it. 

The President. — I would say, for the information of the Convention, that 
the Brooks Locomotive Works ordered a set of standard tire gauges imme- 
diately on the receipt of the committee's circular, and they are being used 
entirely in all our new works, but we do, as the gentleman has suggested, fre- 
quently receive orders for wheel centres varying from master mechanics' stand- 
ard. Not long ago we received some wheels from a road not of our own build, 
and we found, on applying our gauges, that those tires had evidently been put 
on to the master mechanics* standard, and it is being quite universally adopted, 
and yet there are others who do not seem willing to make the change. 

Is there any farther discussion on the subject ? . If not, a motion to close 
it will be in order. 

On motion, the discussion was closed. 

The President. — If there are no other questions to be handed in for dis- 
cussion, we will resume the regular order of business, which is a report from 
the committee on Springs and Equalizing Gear. 

Secretary Sinclair read this report, which is as follows : 

REPORT ON SPRINGS AND EQUALIZERS. 

Your committee have no excuse for the meager report they 
are compelled to make, except that of a want of interest on the 
part of the members of the Association in answering the circular 
which was duly sent out with a special request for as full a report 
as possible. We have received answers from but 1 2 roads, the 
substance of which is as follows: 

First Question. — What size of steel do you consider gives the 
best results in locomotive driver and engine truck springs ? It is 
assumed that crucible cast steel is used, but if not, please state 
what kind of steel you recommend? One spring maker and the 
Ohio, Indiana & Western Railway prefer ^}^xy8-in. The Chi- 



lOO 



cago, Burlington & Quincy Railroad, Savannah, Florida & Western 
Ry., Milwaukee, Lake Shore & Western Ry., Central Vermont R. 
R., Cincinnati, New Orleans & Texas Pacific Ry., Newport News 
& Mississippi Valley Co., Terro Carvil de la Bahia (Cuba), Chi- 
cago, St. Louis & Pittsburgh R., Richmond & Danville R., and 
N. Y. C. &. St. L. R. s%x}i in. The Grand Trunk Ry. of Can- 
ada 3J^xj^ for driving and 4x1/^ in. for engine truck. 

Second Question. — What length of spring, from center to cen- 
ter of hangers, gives the best results for both driving and engine 
truck springs ? The O., L & W. Ry. and C, B. & Q. R. report 
32 in.; M., L. S. & W. Ry., 33^ in.; N. N. & M. V Co., 35 in.; 
R. & D. R., 35 to 36 in.; E. V. R., C. N. O. & T. P. Ry. and C, 
St. L. & P. R., 36 in.; F. C. de la B., 361^ in.; N. Y. C. & St. L. R., 
38 in.; S. F. & W. Ry. 41 in. and G. T. Ry., 39 to 48 in. 

Third Question. — How many plates should be in each driving 
spring, to carry an 8-wheel passenger engine, with about 56,000 
lbs. on the driving wheels, or about 14,000 lbs. on each driver ? 
The O., I. & W. Ry. answer 9 plates, M., L. S. & W. Ry., C, N. 
O. & T. P. Ry., and F. C. de la B., 10 plates ; C, B. & Q. R., 11 
plates; C, St. L. & P. R., N. Y. C. & St. R. and G. T. R, 12 
plates ; R. & D. R. R., 14 to 15 plates ; S. F. & W. Ry. and C. 
V. R., 15 plates. 

Fourth Question. — How many plates for engine truck springs, 
with about 34,000. lbs. on truck wheels ? The S. F. & W. Ry. use 
12 plates ; C, B. & Q. R., 10 plates iix|^ in.; C, N. O. & T. P. 
Ry. and G. T. Ry., 13 plates ; M., L. S. & W. Ry. and F. C. de la 
B., 14 plates; C. V. R. and N. Y. C. & St. L.; 15 plates. One 
spring maker 15 plates 4xj^ in. and x6 plates zV^'^V^ i".; N. N. 
& M. V. Co. and C, St. L. & P. R., 16 plates ; R. & D. R., 16 to 
18 plates. 

Fifth Question. — How much camber, or set, should such driv- 
ing and truck springs have when free ? How much when loaded 
with the above weights? The C, B. & Q. R. answer^ to i in. for 
driving loaded and i to iX in. for truck loaded. One spring 
maker, R. & D. R. R., F. C. de la B., and N. Y. C. & St. L. R., 2 
in. for driving and truck springs loaded ; C, St. L. & P. R., 2% 
in. for driving and 2 in. for truck loaded ; M., L. S. & W. Ry., 2% 
in for driving and truck loaded ; S. F. &. W. Ry., 25^ in. for 
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driving and truck loaded ; C. V. R., 4 in. for driving and truck 
loaded, and C, N. O. &. T. P. Ry. 7 1^ in. over all for driving and 
6^ in. over all for truck loaded. 

Sixth Question. — Do you recommend the same size of steel, 
and distance between hangers, for all classes of engines, and reg- 
ulate the capacity by the number of plates, or do you have differ- 
ent sizes of steel to change the capacity ? If the latter, please 
state the advantage of that plan. One spring maker and all the 
railroads mentioned above recommend the same size of steel and 
distance between hangers for all classes of engines, and regulate 
the capacity by the number of plates. 

Seventh Question. — Please state your preference for the attach- 
ment of the spring hanger — slot or stirrup — and give your reasons 
for the preference. One spring maker recommends slot and stir- 
rup. C, B. & Q. R. prefers the slot, because the width is gener- 
ally too limited to permit a stirrup without cutting away the sides 
of the spring, and their method of slotting has never caused any 
serious trouble. F. C. de la B. prefers the slot; handier to con- 
nect and cheaper to make; looks better and lasts just as long; use 
the stirrup on truck springs. M., L. S. & W. Ry. prefer the slot; 
it is cheaper and permits of better adjustment. C. V. R. uses the 
slot; easier taken care of and more convenient to replace in case 
of breakage. C, N. O. & T. P. Ry. prefers the slot; easier made; 
keeps clear of the fire-box, thereby saving wear to the latter and 
itself. N. N. &: M. Co. prefer the slot for driving springs and the 
stirrup for truck springs. R. &: D. R. prefers the slot; the bear- 
ing is much more uniform and less liable to fracture the plate; it 
also lessens rigidity and aids elasticity. C, St. L. ^S: P. R. and 
G. T. Ry. prefer the slot in both driving and truck springs; it 
gives more room and does not crowd the fire-box; is cheaper and 
more easily adjusted and more accessible in case of breakage. 

Eighth Question. — What is your method of applying bands ? 
What size of iron do vou use, and is there anv advantao:e in mak- 
ing the bands wider at the bottom than at the top ? The above 
roads answer that the bands are placed on hot and upset with 
sledge and flatter; bands are made by hand 3^x^:: in. for engine 
truck springs. The C, B, Cs: Q. R. s.m there would be a disad- 
vantage in using bands that are wider at bottom than at top, as 
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far as the spring is concerned, for we would lose just so much of 
the flexibility of the lower leaves. C. V. R. uses 4x^ in. iron for 
bands. A. & D. R. claims the best results have been obtained 
from bands 4x5^ on sides and top and i in. thick on bottom, a 
slight advantage being gained by making bands wider at the bot- 
tom than at the top; the tendency to tilt or turn to or from the 
fire-box is lessened by the broad bottom, while the elasticity of the 
spring is not reduced, if the band is properly proportioned; but 
does not consider the advantage gained sufficient to cover the 
additional expense of making bands. C, St. L. & P. R. make and 
prefer bands for driving springs 3j^xj^ in. on top and sides and 
^ in. thick on bottom, and for truck 4x1^ in. on sides and bot- 
tom and 5^ in. thick on top. In this case the truck springs are 
reversed from the driving springs. G. T. Ry. uses 2i^x^ in. 
iron, and thinks there is no advantage in having bands wider at 
top or bottom, as it would hinder the natural movement of the 
spring plates. 

Mr. Porter, of the Cincinnati, Sandusky & Cleveland R., 
reports as follows: For the last three years I have made my spring 
bands on forward truck springs 35^ in. on bottom and 2 in. on 
top by ^ in. thick, and spring bands on driver ^}4 in. on bottom 
and 2 in. on top by ^ in. thick. I have had good success with 
my springs. 

Ninth Question. — Have you had any experience in the use of 
bandless springs ? C, N. O. & T. P. Ry. answer yes, but not sat- 
isfactory. M., L. S. & W. Ry. have tried bandless springs, but 
have not had them long enough to decide on their merits. 

Tenth Question. — What is your practice in regard to equaliz- 
ers for driving springs ? Do you recommend a solid bar or one 
slotted for a post ? Please send sketch or blue print showing 
equalizers and attachment both in the centre and to springs. 
C. E. R. uses solid bar with slotted ends to receive hangers; the 
centre has a bearing on a steel pin i^ in diam., the whole con- 
tained within a clasp which is bolted to the main frame. All the 
other roads report using equalizers slotted for a post, upon which 
it bears by means of a steel key through the post, the bearing sur- 
face on equalizers being faced with steel. C, St. L. & P. R. has 
several engines with frame slotted to allow the post to pass 
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through, and prefer this practice as less liable to give trouble from 
breakage of bolts. The post is slotted for a steel gib, and steel 
dies are fitted on the top of the equalizers for the gib to work on. 

Eleventh Question. — .What is your practice in regard to engine 
truck equalizer ? Please send sketch or blue print of equalizer and 
attachment to truck box and spring. All the above roads say 
their engine truck equalizers are composed of two parts from y^ 
to ^ in. thick by 4 to 4^ in. wide, and connected as shown in 
cuts. 

Twelfth Question. — Please send sketfch or blue print of what 
you would recommend as the best form of equalizer and attach- 
ment for a mogul or two-wheel truck. We have received but two 
replies, and drawings from one only. 

The committee respectfully submit the following recommenda- 
tions under the several questions: 

First Question. — zV^^Y^ i^- crucible cast steel. 

Second Question. — 36 in. from centre to centre for both driv- 
ing and truck springs. 

Third Question. — 12 plates, with 14,000 lbs. on each .driver. 

Fourth Question. — 16 plate, with 34,000 lbs. truck wheels. 

Fifth Question. — 4^^ in. free and 2 in. loaded. 

Sixth Question. — We would insist on the same size of steel for 
all classes of engines, whenever it is possible, and regulate the 
capacity by the number of plates. 

Seventh Question. — The slot, because the width is generally 
too limited to permit using a stirrup without cutting away the 
sides of the spring. 

Eighth Question. — Placing the bands on hot and upsetting 
with machinery or sledge and flatter and cooling rapidly. Prefer 
iron 2i/^x% in. on top and sides and ^ in. thick on bottom for 
both driving and truck springs, and would not recommend making 
bands wider at bottom than at top. 

Ninth Question. — Have not had any experience with bandless 
springs, nor have we the experience of others, and have no recom- 
mendations to make. 

Tenth Question. — A solid bar with slotted ends and centre for 
hangers and post, a steel gib through the hangers and post, also 
the frame slotted to allow the post to pass through, with steel gib 
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on under side of frame. Prefer this as cheaper and less liable to 
give trouble from breakage of bolts. 

Eleventh Question. — Two bars4j^x^ in., as per fig. 3, plate 2. 

Twelfth Question. — We have had but two replies, and the 
committee make no report or recommendation. 

An improvement in engine and tender springs has been 
brought to the attention of your committee, and o;ie which we 
think is worthy of your consideration, as it may prove an import- 
ant factor in the improvement of this class of springs in the fu- 
ture ; we refer to the "V " shaped band, shown in figure 4, plate 
15, invented by George W. Morris, of the A. French Spring Com- 
pany, who manufacture this style of spring, having put some in 
service. We understand that the claims are that the bands are 
wider next to the main plate and narrower next to the short plates. 
It is an established fact that the inclination of the main plates is 
to leave the outer ends of the band in attaining towards a straight 
line, thus relieving the pressure of the band on the main plate, 
while the short plates are forced against the bands, rendering 
them liable to breakage. With less width of band on the short 
plates, pressure is thus decreased, an easier and increased motion 
is imparted, and liability of breakage consequently reduced. The 
cost is not increased nor the carrying capacity reduced, and if Mr. 
Morris* theory is correct, it seems a more durable spring is secured. 
We present this as a new idea in the manufacture of engine and 
tender springs for your consideration. 

John Ma( 

Wm. Swanston, y Committee. 

J. S. Port 



CKENZIE, ) 
NSTON, >• 
TER, ) 



DISCUSSION ON SPRINGS AND EQUALIZERS. 

Mr. Sprague. — I move that the report be received. 

The motion was carried. 

The President. — The report is received and is now open for discussion. 

Mr. Mackenzie. — In talking of this matter of the shape of the spring 
band, the committee say they would not recommend making the spring band 
wider at the bottom than at the top. This question came up through an an- 
swer of Mr. Porter, one of the committee, who said he was using them with a 
great deal of satisfaction. In talking with one of our spring makers, the ques- 
tion came up, why did he make the spring band wider at the top than at the 
bottom. The natural tendency of straightening out the plates would make it 
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still worse on the lower plate, it would seem to us. We simply"'take 'the^band 
and turn it upside down and we have got the band as the committee show'it in 
this cut. I was in hopes of having some tests made of the spring under the 
testing machine, showing the line of the plate, but we have been unable to get 
them. I would say, however, that we have a set of them running and they give 
excellent satisfaction. The engine runs very much more easily than before. Of 
course we have a very long spring in this case, but I claim that with this en- 
gine we get a great deal better action on the spring than we did with the band. 
It is only a question in my mind now, how small that band can be made to give 
a free action to the spring. I call attetion to the great diversity of opinion in 
respect to the number of plates required. You will see that very few of the replies 
speak alike. The majority of them are carrying a great deal more steel than is 
neceisary. I believe that the recommendation of the committee is altogether 
too heavy. They run from lo to i6 plates ; it seems to me that there is too 
much difference there. As to the matter of standard as recommended by the 
committee, it is a question in my mind whether that is not altogether too much. 
I would like to hear the members discuss that very thoroughly, those that are 
able to discuss it. 

The President. — It seems to me that the recommendation of the commit- 
tee is very important and deserves very careful consideration. 

Mr. Swanston. — With regard to the number of plates in a truck, it is un- 
derstood, of course, that there are 34,000 pounds on that truck. We have a 
number of engines with that weight, and our experience is that we cannot keep 
them up with less than 16 leaves. That, however, is a very heavy front end. 
Lighter engines, of course, have a lighter spring. We have truck springs down 
as low as 12, some as low as 10. That is a small engine. The type of spring 
that is here recommended is for the very heaviest American engines. 

Mr. Mackenzie. — We gave the weight for each-spring — the weight upon 
the driving wheel and also the weight upon the truck, and the engines follow- 
ing here are supposed to carry that weight — not anything else. 

Secretary Sinclair. — I see the committee recommend the slotting of the 
frame for the post. That is an gld practice that I have often heard condemned, 
and I think it would be well for the members to give an expression of opinion 
on it, and I would like also to emphasize, if possible, the fact that the paper 
recommends a standard which would be referred to as the standard of the Mas- 
ter Mechanics' Association, and if the members do not consider it is the right 
thing, now is the time to say so and not to ignore it after the report is adopted 
and continue their own practice, differing from the recommendation of the com- 
mittee. 

Mr. Mackenzie. — In regard to the recommendation of slotting the frame, 
we had, I think, some three or four roads saying that they preferred that to the 
bolts. Mr. Swanston, in making his report on that, relates that he has some 
two or three engines, I think, with the frame slotted on his road and some hun- 
dreds without it. He has never had a bolt nor a stirrup broken in the case of 
these engines, but in the other case the bolts are continually breaking. My 
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own experience is that with the posts slotted in the frame it is much preferable, 
for the reason that you get the action of the equalizer front and back, which you 
did not get with the posts. You hang your equalizer on a pivot, as it were, and 
the equalizer is allowed to go with the action of the spring. For that reason 
the committee recommend it. As to the cost of them, the first cost perhaps 
would be a little more, but I find we can make that job in the blacksmith shop 
as well as we can in the machine shop. It is the practice of the Union Pacific, 
I believe, to use that post entirely. They do not use anything else. 

The President. — I understand Mr. Mackenzie's recommendation applies 
only to the equalizer. 

Mr. Mackenzie. — That is all, sir. 

On motion, the discussion was closed. 

Thr President. — The next business in order is the report of the commit- 
tee on tires — advantage or otherwise of using thick tires. 

REPORT ON TIRES — THE ADVANTAGE OR OTHERWISE OF USING THICK TIRES. 

The Secretary read the report of this committee, which is as follows: 

The committee appointed at the St. Paul convention, 1887, to 
investigate " Tires : Advantage or otherwise of using thick tires," 
report as follows : 

Circulars were issued to members containing a series of ques- 
tions, as herewith given : 

TIRES — ADVANTAGE OR OTHERWISE OF USING THICK TIRES. 

There are two methods of determining the relative value of 
thick as compared with thin tires. One is by making tests of the 
density of a number of specimens of each from the same maker, 
to determine whether the soft core is proportionally larger in one 
than the other. This method is misleading and cannot be ac- 
cepted as conclusive, since it has not yet been definitely estab- 
lished whether the rolling friction desired may not be greater in a 
soft tire, nor does this method take into account the elements 
other than relative density which cause abrasion of the tire sur- 
face, as the frequent use of sand, slip incident to curves, slipping 
on grades, over-cylindered engines, etc. The other is the crucial 
test of daily wear, and includes all the causes which combine to 
wear the tire. To make a reliable comparison of these values the 
committee require tabulated information showing the mileage 
made during the lifetime of a series of heavy and light tires of 
same makes, which the committee request you to furnish upon 
blanks similar to the one herewith sent you. In addition please 
state : 

I. — Does the use of heavy tire increase the adhesion of the 
engine enough to appreciably reduce the quantity of sand required ? 

2. — ^What observations have you made upon the influence the 
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engineer exerts upon the wear of tires ? Can his manner of hand- 
ling the engine affect the lifetime of the tires to any great degree ? 

3. — Do you consider it advisable or otherwise to increase the 
weight of driving wheel centers beyond the actual weight neces- 
sary for strength and durability, in order to gain adhesive power, 
or would it be advisable to add such weight where it would be 
relieved by springs ? 

4. — Do not heavy wheel centers with thick tires produce flat 
spots upon the tread of tires much sooner than light wheel centers 
and light tires ? 

5. — Is your road heavily graded or comparatively level, and 
what is the character of the traffic ? As to passenger, are trains 
run fast with frequent stops ? Also, are your freight rated to a 
high maximum of cars per train ? 

The name of makers and comparative value of different makes 
of tire will be regarded as strictly confidential between makers of 
reports and the committee. 

The committee expected by compiling the annexed tabular 
statements to be able to show whether the larger soft core in the 
central part of the thick tires wears away more rapidly than the 
relative smaller core in the thin tires. As no 4-inch tires are 
reported upon from the time of application until removed, the 
committee is unable to give as definite information as it might 
have done if it had received reports from a large number of 4-inch 
tire showing the wear of same during their lifetime. 

The principal basis from which a report can be framed, will 
therefore be to show the mileage made by the outer part of 3-inch 
tires as compared with the central part after first, second and third 
turnings. 

The tabular exhibit herewith given has been prepared with this 
object in view. The extremely contradictory experience of differ- 
ent tires under the same general conditions of wear, make it appar- 
ent, that other causes than the character of the steel of which the 
tire is made or its relative density, very largely determine the mile- 
age obtained from any thickness or brand of tire. 

To the inquiry as to whether additional weight increases the 
adhesion to any appreciable extent or decreases the use of sand, 
reports generally are in the negative except J. W. Hill who 
believes that the increased diameter decreases the amount of sand 
used. Mr. Clem Hackney of the Union Pacific says : four inches 
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fipished is now our standard thickness for all new tires put on, 
but so far we do not find their use appreciably reduces the quan- 
tity of sand used. 

Mr. C. E. Smart says : I do not think that the use of heavy 
tire increases the adhesion of the engine so as to appreciably 
reduce the quantity of sand required. 

To the inquiry as to the influence which the engineer exerts 
on the wear of tires — 

Mr. T. B. Twombly says that from a careful comparison of 
records he has arrived at the conclusion, that the slipping of 
wheels is one of the most important elements in the wear of tires. 

Mr. Clem Hackney says, no doubt the manner of handling the 
engine, especially when in switching service, has considerable 
effect on the life of the tire. 

Mr. C. E. Smart says : From my own experience and obser- 
vation I am satisfied that by careful handling and judicious use of 
s^nd a careful, competent engineer can and will reduce tire wear 
fully 25 per cent, over the engineer who takes no particular inter- 
est in his work except to draw his pay. 

Mr. . Francis R. F. Brown of the Canadian Pacific says : In 
my experience the engineer to a very large extent has the life of 
the tire under his control ; given two locomotives equal in weight 
and dimensions and with the same make of tire, and the engineer 
of one being a careful, intelligent man who studies the interest of 
the company which he serves, and the engineer of the other being 
of the class who only care to draw their monthly pay, the first 
named will make his tires last three times the life of the second, 
with a consequent saving of fuel, wear and tear, and economy in 
repairs. 

Mr. D. Drummond of the Caledonian railway says : The 
careful handling of an engine doubtless contributes to the dura- 
tion of the tire. 

Mr. G. W. Stevens says : My observation confirms the belief 
that the manner of handling an engine by the engineer affects the 
life time of tires to a great degree. 

Mr. H. Schlacks says : That personal observation upon three 
engines of similar dimensions and with tires of same makes, now 
in suburban traffic, each having a regular engineer, two have had 
7 
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their tires turned and will shortly require a second turning, while 
the first is not yet sufficiently worn to require a first turning ; and 
this he says is directly attributable to the cautious and intelligent 
work of the engineer, who continually cares for the welfare of the 
engine by using but little sand and doing very little slipping. 

Mr. Jas. W. Hill says : With switching engines that are over- 
cylindered the engineers' manner of handling can affect the life 
time of the tires as much as one-half. 

Wm. Swanston says : In my report to the committee on tires 
last year, I reported the answers of our road foreman of engines 
and a number of engineers as well as my own opinion, that the 
engineer has a very considerable influence on the wear of tires. 

Mr. J. Davis Barnett says : Careless and short tempered 
men by unduly slipping engine wheels waste the metal of the tires. 

Mr. T. W. Gentry says : I am of the opinion that the engi- 
neer in charge of an engine can, by exercising care in the use of 
the throttle, the application of sand, and the reverse lever, in con- 
nection with good judgment in applying driver brakes, greatly 
influence the wear of tires, and his manipulation of those appli- 
ances has much to do with the lifetime of tires. 

Mr. John Player says • The most careful man, the one who 
uses the least amount of sand to keep his engine from slipping, 
show the least wear of tires, to what extent I have no data to 
show, but have noticed a great difference in time between turn- 
ings of tire between two engines of same class with same brand of 
tire, handled by two different men. 

Mr. T. B. Twombly says ; To the question of whether it is 
advisable to increase the size of wheel centers, that he will prefer 
to put the weight where it will be relieved by springs. 

Mr. John Player says : I do not consider it advisable to 
increase the weight of driving-wheel centers beyond actual weight 
necessary for strength and durability to gain adhesive power ; 
would prefer to add the weight where it can be relieved by 
springs. 

Mr. Clem Hackney says : I do not consider it advisable to 
increase the weight of drivers beyond the actual weight necessary 
for strength and durability to gain adhesive power ; would prefer 
to add such weight where it would be relieved by springs. 
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Mr. C. E. Smart says : I do not consider it advisable to in- 
crease the weight of driving-wheel centers beyond the weight 
necessary for strength and durability, but consider it highly advis- 
able to put the requisite weight where it will be relieved by 
springs. 

Mr. C. E. Smart further submits a comparative statement show- 
ing actual wear, etc., which is herewith submitted, and is a very 
important part of this report. From this it may be seen, that im- 
perfect designing of wheel centers wherein unnecessarily great 
masses of iron irregularly distributed, may cause hammering and 
may show wear upon the tire, for which the tire is not in any 
measure responsible but which may easily mislead- 

Comparative Statement Showing Actual Wear and Flat Spots on 
Locomotive Tire as between Heavy and Light Wheel CENiERs.g 
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Percentage of flat spots as to wear of 
tire on heavy wheel centers is about 
56 per cent. 
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Showing 19 per cent, difference in favor of the light wheel center as to Hat 
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spots. The above statement is made without reg^ard to mileage, and is only 
to show the supposed effect of a heavy wheel center over a light wheel center 
on tire. 

It should be stated that the engines having the heavy wheel centers are 
about lo.ooo lbs. heavier on their drivers than the engines having the lighi 
wheel centers. 

Mr. Francis R. F. Brown says : Weight should be added 
above the springs. 

Mr. T. W. Gentry says : I do not consider it advisable to in- 
crease the weight of driving-wheel centers beyond the weight act- 
ually necessary for strength and durability. I think, however, 
that many builders and designers make the main and crank hubs 
too light. Would advise that all weight added to increase the 
adhesion be placed where it would be relieved by springs, and 
that it consist, when possible, of large heating surface and in- 
creased size of boilers. 

Mr. J. Davis Barnett advises to make the wheel just heavy 
enough for strength and have all other weights where it would be 
transferred to the wheel through the elastic medium of a spring, 
because all inference drawn from experiments on the transfer of 
motion through friction wheels compressed together, is in favor of 
the supposition that the surface contact betwee/i tire and rail is 
increased by the use of a spring ; this is due to the wheel closely 
following the inequalities of the track instead of bouncing from 
point to point. 

Mr. Wm. Swanston says : I do not consider it advisable to in- 
crease the weight of driving-wheel centers or tire beyond what is 
necessary for strength and durability, but much prefer that the 
additional weight be relieved by springs, he also expresses the 
opinion that the comparison of a few sets of tires is very mislead- 
ing, and it is very difficult to account for the results that some- 
times occur; he gives the following illustration : Two switching 
engines on his road both built from the same drawing with six 
driving wheels 44 inch centers, cylinders 18x22, weight on driving 
wheels 82,000 pounds, both went into. service August 25, 1885, 
both came into the shop for repairs in October, 1886, the record 
of the tire turning at that time was as follows : 
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The attention of the manufactures of tire A. was called to this 
fact, also note that their tire was much harder to turn and took 
double the time in the lathe. They furnished another set of 
special make much softer, but before we. put them on the 341 had 
made 22,384 miles with the former tires with a loss in thickness of 
^ or a mileage of 2,487 to the ^^ inch. The new tires were put 
on in June 1887, and were in the shop in March, 1888, during that 
time they had made 21,168 miles with a loss of -^^ or 4,234 miles 
to the i^g- inch. Engine No. 632 was also in the shop in March, 
1888, and had its tires turned for the second time with a loss of -^^ 
inch to 51,454 miles or 5,717 miles to -j\ inch wear. The marked 
difference in the mileage of these tires requires explanation which 
it is hard to give. I do not believe it is altogether in the quality 
of the tires, the engines are in the same kind of service but in dif- 
ferent yards, and No. 341 had a number of different men running 
it while the 632 had but few changes of men. For such widely 
different results as this it seems to me impossible to determine the 
causes which produce them, and if in this case there had been a 
difference in the thickness of the tires it would be manifestly un- 
fair to have given the thickness any credit. 

Mr. G. W. Stevens says : As a rule I should not consider it 
advisable lo increase the weight of driving wheel centers beyond 
the actual weight necessary for strength and durability in order 
to gain adhesive power. 

Mr. Jas. W. Hill says: I do not consider it advisable to in- 
crease the weight of wheel centers beyond the actual weight nec- 
essary for strength and durability ; better to add the weight 
where springs would relieve it. 

Mr. C. E. Smart replies to the question of whether heavy tire 
are more likely to increase the hammer blow, heavy wheel centers 
with thick tire do produce flat spots upon the tread of tire much 
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sooner than light wheel centers and light tires. I enclose a state- 
ment giving a record of six engines having heavy wheel centers as 
compared with six engines having light wheel centers which may 
be the means of opening up a view in the tire question, that will, 
at least, be a good point for discussion. 

Mr. J. W. Hill believes that heavy tire will produce flat spots 
in a majority of engines, but if the moving parts are balanced at 
the average speed that the engines is to run the heavy tire will not 
produce them. 

This virtually assumes that the flat spots are caused by imper- 
fect balancing in wheel centers. 

Clem Hackney says : I have not found that thick tires have 
produced flat spots on tread any oftener than light tires. 

Mr. T. W. Gentry says : Many who speak from experience 
claim that the hammer blow, or concussion from heavy wheel 
centers and thick tires, is greater than that produced by light 
forms, and that flat spots appear sooner and increase faster. 

He also offers the following statement of the wear of tires 
upon engines upon the Richmond & Danville railroad which 
shows the part of wear for which the brake, and not the actual 
wear due to work, may be responsible, it also shows the different 
effect 6[ wear, as between large and small sized wheels, attention 
is specially asked to the performance of 18x24 Baldwin passenger 
engines, some having 60 inch tire, and others having 66 inch tire, 
the effect of the Ross-Meehan shoe is also shown, as compared 
with the ordinary flat bar shoe. 

He says, " Our road has maximum grade of about 70 feet; 
average about 50 feet. Traflic consists of compressed cotton, 
fertilizers, coal, ores and merchandise. Has several grades over 
six miles long, average about 40 to 60 feet. Passenger trains are 
run fast (45 miles per hour) and make frequent stops. Freight 
engines average 34, loaded 40,000 lbs., cars per train. 

The tire performance given below was made under the above 
conditions. Engines are 20x24 inch Baldwin consolidation type ; 
total weight of same 118,000 lbs., weight on drivers 104,000 lbs., 
on pony truck 14,000, weight of engine and tender, 175,000 lbs. 

Outside diameter of tires 50 inches ; average mileage of six 
sets of tires to first turning was 64,000 miles, original thickness 
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three inches; thickness after first turning 2^ inches; or a re- 
duction in thickness of y^ inch, an average of 8,000 miles for each 
■^ inch of wear. 

Rail is the ordinary section of 60 lbs. steel. These tires would 
have made more miles, but were stopped on account of flanges 
wearing unevenly. They were also equipped with the ordinary 
cast iron brake head, with flat wrought iron shoe, or lines in con- 
tract with tire ; rigged on American " outside " plan, using com- 
pressed air, instead of steam for power. Several of these engines 
were equipped with Ross style of brake shoes after their first turn- 
ing and some with Ross-Meehan shoe. Some of the latter have 
made 70,000 miles and tires are not bad, though they need turn- 
ing up and sizing. They are reduced as near as I can measure 
about -^ inch since first turning, or a total reduction in thickness 
of r^ inches for 134,000 miles, or about 14,900 miles to -^^ inch 
decrease in thickness. 

At this rate these tires should make about a total of 417,200 
miles ; as we remove them at 1 1^ inches ; but as experience 
teaches us they wear faster after first and second turnings, they 
may, of course, fail to keep up this ratio. 

I should add that none of these tires were turned off on face of 
treads when first applied. Great care was taken to get them of 
one diameter, and as near round as possible, and the flanges, back 
and outside faces were trued up and balanced. 

The actual mileage of many of the tires that are included in 
this lot, would have been greater under ordinary conditions, some 
of them having been slid flat by reversing and applying driver 
brakes in emergency stops which caused their trueing up, before 
they were much worn, but as a whole, we consider it a fair average 
for this class of engines. 

I also have some data on tire wear on new Baldwin passenger 
engines, 18x24 cylinders, 60-inch and 66-inch wheel engines weigh 
90,000 lbs.: 56,000 lbs. on drivers and 34,000 lbs. on truck. 
Engines and tender weigh 145,000 lbs. Engines equipped with 
Westinghouse driver brakes, and first mileage given in the record 
below was made with the ordinary flat wrought iron shoe, while 
second was with Ross-Meehan shoes. The figures given are ac- 
curate, and show plainly the advantage of reducing tire wear by 
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increasing diameter, and also show advantage of Ross-Meehan 
shoes over old style. 

The engines with the 66-inch wheels ran same schedule over 
same road as those with 6o-inch wheels, and time consumed in 
getting under way after stopping averages nearly same with both 
classes, /'. ^., the smaller wheels slip easily and the larger ones do 
not, but hold and move off slowly : 
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In concluding this report the committee suggests that the in- 
formation sought for is not yet as available as could be desired^ 
and further suggests that master mechanics would do wisely, in 
view of the importance of the question of relative wear of tires, 
and of the greater economy which would be obtained by using 
thick tires if they were found to be as efficient in wear as the thin 
tire, to introduce the continued use of a tire gauge similar in ope- 
ration to that used by Mr. John Mackenzie, for the purpose of 
computing averages. 

If a committee could be furnished with sufficient data, it might 
be able to determine this question, but it could only be done with 
certainty upon the computation of a large list of averages ; mean- 
while there are continued improvements in tire manufacture in 
progress, both in the nature of the steel and in rolling, and larger 
engines are being required for the increased tonnage, and it would 
almost seem impertinent in the progressive state of steel tire mak- 
ing to attempt to fix a limit of size or durability in tires. 

The committee believes that this vital, economic question 
should not be dismissed until a definite list of averages has shown 
to the satisfaction of all inquiry, the true relative value of heavy 
tire in comparison with light, and suggests that the work of the 
committee be carried over or a new committee be placed to fur- 
ther the work herewith initiated, as it is evident that very few 4- 
inch tire have yet been worn out ; such committee should be 
authorized to arrange for the use of the tire outline indicator, and 
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have a number of them put into use where care and certainty of 

measurements would be assured. Thus only can its work be 

made permanently valuable. 

J. W. Stokes, ) 

H. ScHLACK, > Committee. 

C. E. Smart, ) 

Mr. Hickey. — I move that the refw>rt be accepted. 

The motion was carried. 

Mr. Hickey. — If it is in order I would like to move an adjournment until 
to-morrow morning at g o'clock. 

The President. — It is only i o'clock and we have a number of reports yet. 

Mr. Mackenzie. — I think as Mr. Hickey thinks ; we have sat here four 
hours continuously. We are not only hungry but we are tired. 

A viva voce being taken on the motion to adjourn, the chair was unable to 
decide whether or not the motion was carried. A standing vote was then taken 
and 21 voted in favor of the motion to adjourn and 20 against it. 

The President. — The motion to adjourn is carried. We stand adjourned 
until to-morrow morning at 9 o'clock. 



THIRD DAY. 



The Convention was called to order at g. A. m. 

DISCUSSION OX TIRES. 

The President. — The first business in order this morning is the discus- 
sion of the subject of tires ; the advantages or otherwise of using thick tires. 
The committee are J. \V. Stokes, C. E. Smart and Henry Schlacks. None of 
the committee are here. Will some member open the discussion ? We wish to 
have our discussions sharp and quick in order to be able to get through with 
our business. This is a subject that has occupied a good deal of time at some 
of our clubs. 

Mr. O. Stewart. — It has been stated by our president that this matter 
has been discussed freely in our club meetings ; it has been at our New England 
club, at any rate, and the opinion expressed there is, that the thick tire, the 4- 
inch tire, had been in use so short a time that there was no data on which we 
could really base any opinion as to the value or merit of the 4-inch tire over the 
3-inch, and there is just where the whole matter rests. We have not used the 
tire long enough to enable us to determine whether there is any advantage in 
using the thick tire other than adding weight to the engine. 

Mr. Grorge W. Stevens. — I move that the discussion be closed and the 
committee continued for another year. 

Mr. Stewart. — I second the motion. 

The President. — You have heard the motion. Are there any remarks? 

Mr. Lauder. — I think that report, as given to the Association, merits a 
little criticism. Now, it is not very pleasant for any member to get up in open 
convention and criticise a report rendered by other members of the Association; 
but when we sat here yesterday afternoon and heard the document read called a 
report, it seemed to me that somebody ought to enter a vigorous protest against 
the presentation of such report as that. I think this is a fair illustration of the 
character of reports that I have been fighting against for the last fifteen years ' 
in this Association. I think that a committee is bound to put labor enough and 
time enough and thought enough into a report, to make it a creditable one to 
this Association. Now, this report is evidently prepared with some labor; but 
it is the system, the character of the report, that I object to more than its mat- 
ter. I do not believe that any committee has any right to collect a mass of 
opinions from Tom, Dick and Harry all over this country, good men, poor 
men and indifferent men, and fire those opinions at the Secretary here and call 
it a report. That is just what this committee does; it is simply what Tom says, 
what Dick says and what Harry says, and it draws no conclusion. It has noth- 



123 

ing definite. It neither expresses the opinion ci the committee nor of anybody 
else — only a mass of individual opinions and experiences of men who have not 
had time to give it any thought. They answer the circular as a matter of cour- 
tesy to the committee and the Association, and without giving any tests or get- 
ting down, as my friend Stevens says, to cold facts. I do not want, of course, 
to bear hard on my associates in this convention. I do not want to seem to 
criticise the methods that any man sought fit to adopt in presenting a report 
here, but I do think that our annual reports ought not to be lumbered up with a 
lot of opinions in answer to questions issued in the form of a circular. The 
information gained by the replies to these committee circulars should be taken 
into account in making up the report, of course, and where it requires statistics 
it is the only way, p.rhaps, that we can get valuable reports; but they should 
b^.condensed by the committee, and the task should not be put upon the Secre- 
tary of re-writing a report and condensing it so that it will occupy fair space in 
our annual report. I assume this committee must have labored under a good 
deal of embarrassment in making up this report, from want of positive knowl- 
edge on the subject. As Mr. Stewart says, we have not used thick tires long 
enough to determine their relative value, and no one, perhaps, has made prac- 
tical experiments enough to determine what is the best thickness of tire, but 
there are sources of information that might have been of value to this Associa- 
tion had they been properly worked up. A year and a half ago I was at one of 
the meetings of the Chicago Club, and Mr. Rhodes, of the C, B. & Q., pre- 
sented some statistics, some actual facts that do not appear in this report, and 
those facts I think at the present time could be got from the C, B. & Q. road 
in a vastly better way than to issue a general circular, which is apt to be thrown 
into the waste basket and forgotten. Now, Mr. Rhodes' figures, as pre?ented 
at the Western Railway Club, while they were not conclusive, as he well stated, 
did point to the fact that a three-inch tire was about as thick as you could get 
of first- class wearing material. In fact, his figures showed that a three-inch 
tire had given almost as much service as a four-inch in similar service. Of 
course, we must admit that the engineer has a good deal to do with the wear of 
tires; but Mr. Rhodes' figures, given from a large number of engines, as far as 
they went showed very conclusively, and all pointed in the direction, that a 
three-inch tire gave very much more wear than a four-inch in proportion to its 
thickness, and in a large number of cases the aggregate mileage on a three-inch 
tire was very nearly as much as it was on a four-inch. Now, if that is the fact 
it is something we ought to know, because no man wants to pay four or five or 
six cents a pound for that extra inch, unless he is going to get a corresponding 
wear. I should like to have some other man make this suggestion, because I 
do not want to stand alone in criticism of this report. I have heard it sug- 
•gested that a committee was appointed to report on the relative merits of four- 
inch and three-inch tires, and most of the report is devoted to foreign questions; 
but the report, I suppose, if carefully considered, will have some value anyhow. 
It will give -US the opinion of leading men throughout the country. Beyond that 
it is of no use that I can see. 
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Secretary Sinclair. — I think Mr. Chapman is here. It would be inter- 
esting to hear from tire-makers, their views on the practicability of rolling a 
thick four-inch tire as densely as a three-inch or a thinner one. 

Mr. N. E. Chapman. — It seems to me that there is very little that I can 
say here on this subject that would be of benefit to the Association, except my 
own individual opinion, which is that the users of tires have been going to an 
extreme in the using of thick tires. We have orders for four-inch and have had 
some orders for five-inch tires. My experience was, when I was using tires, 
that we got more mileage from a two and a half-inch tire than from a three- 
inch tire. We, of course, make a tire to suit our customers; if a man wants a 
four-inch tire, we give it to him. Many of the roads are using four-inch tires; 
others have fixed upon three-inch. One road I have in my mind now, that fixes 
upon a three inch tire, gives us a margin of three and a quarter. If the tifes 
are over three and a quarter inches they do not like to accept them. I suppose 
the reason for that is, they think they get a better mileage than they do with a 
thicker tire. There are some features in connection with the manufacture of 
tires that perhaps are not known to the consumer. I do not think the metal on 
a thick tire is as dense at the center as in the three-inch tire. The cooling on 
the center of the tire certainly has a greater effect upon a tire of four inches in 
thickness than one of three inches. The metal is more inclined to granulate at 
the center; it is not as dense. From my recollection of the reading of Mr. 
Rhodes* report, which Mr. Lauder mentioned, he said that he got very little 
increased mileage from his four-inch over what he got from his three-inch tires. 
I was talking with one of our old members, Mr. Samuel Cummings, not long 
ago on that subject. He said if he was in the service* again he would not use 
tires over two and a half inches thick. He could get more service from them ; 
they would be cheaper for the load. 

The motion to close the discussion upon this question and to continue the 
committee for another year was carried. 

APPOINTMENT OF COMMITTEES. 

Secretary Sinclair. — I move that the reports of committees be taken up 
now, as they will need some time to perform their work. We can go on with 
the other business in the meantime. 

The motion was carried. 

The President. — I will appoint as a committee on the next place of 
meeting, John Mackenzie, O. Stewart and George Hackney. 

I will appoint as a committee for the nomination of officers, J. N. Lauder, 
J. Davis Barnett and W. H. Selby, and John Player to take the place of Charles 
Blackwell on the committee on subjects. 

DISCUSSION ON NEW CONSTITUTION. 

Mr. Lauder. — There was a cojnmittee appointed at the last meeting, and 
instructed to bring in a draft of a new constitution. That committee have 
attended to their duties, and have unanimously agreed upon a new draft of a 
constitution; and inasmuch as that constitution, if adopted, will, I think, have 
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some bearing upon this question of selecting a place of meeting, if it is. in order 
I would move that the report of the committee be considered at the present 
time. 

The President. — It will be necessary to move to dispense with the rules. 

Mr. Lauder. — I would move that the by-laws be so far suspended as to 
admit our considering the report of the constitution committee at the present 
time. I do not think there ought to be any objection to it. It ought to be 
considered, as it will embarrass us in some of our actions if it is not considered 
and afterwards adopted. 

The motion to suspend the rules and take up the report of the committee 
on the constitution was carrried. 

Mr. J. Davis Harnett read the constitution as revised by the committee 
(which is found at the end of this volume). 

Secretary Sinclair. — My attention has just been drawn to the fact that 
there are two vice presidents w^ithout the rank of first and second, and then they 
are referred to as having the rank. I think it is a mistake that we did not 
observe. 

Mr. Barnett. — It is an oversight on the part of the committee in writing 
it which I will correct. It is the intention of this report that there shall be a 
first and second vice president. 

The President. — Gentlemen, you have heard the report of your commit- 
tee on the revision of the constitution ; what is your pleasure in regard to it ? 

Mr. Johann. — I rise to offer a resolution for the acceptance of that report. 
Before doing so, I simply wish to say that we have grown from infancy to man- 
liood under a constitution that seemed to have worked very well. As a matter 
of course, there is not anything in existence that is perfect, and for the last few 
years the members have been discussing a revision of the constitution. 

The President. — Mr. Johann, wouldn't it be proper to make a motion to 
receive the constitution, and the question would then be on the adoption of the 
•constitution ? 

Mr. Johann. — I stand corrected. I therefore move that the report of the 
committee offering the revised' constitution be accepted as a whole as read. 

The motion that the report of the committee be received was carried. 

The President. — The question is now on the adoption of the constitution. 

Mr. Mackenzie. — I move that the constitution be adopted. 

The President. — Mr. Johann now has the floor. 

Mr. Johann. — I have very little more to say. I was very near the end 
when the President corrected me. I can only say that any constitution can be 
lived up to, provided the members all join in holding it up. I hope the consti- 
tution as now received will be as successful as the original one. 

The motion was carried unanimously. 

The President. — The chair will suggest now that as some committees 
have been appointed that would conflict somewhat with the constitution, that 
the vote by which those committees were ordered be reconsidered and that we 
start under the new constitution. 
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Mr. Mackenzie. — I move that we resume the regular order of business. 
I believe' we are working under a suspension of the rules at the present time. 

The President. — The gentleman's point is well taken. The regular 
order of business was departed from by general consent. I renew my sugges- 
tion as to the appointment of committees. 

Mr. Hickey. — I move that the rules be suspended so far as to let the 
chair appoint the necessary committees under the new constitution. 

The President. — The only point in the matter is that there have been 
committees appointed for the purpose of selecting places of meeting, and for 
the purpose of nominating officers. Under the new constitution it is necessary 
that that nominating committee should be appointed yesterday, which we can 
not do to-day, hardly ; but it is necessary that five instead of three should be 
appointed. I ask that the former resolution appointing these committees be 
reconsidered and then the appointment can take effect under the constitution. 
I think it is a principle of American law that we can not legislate backwards. 

Mr. Lauder. — I move that such action as has been taken in the app>oint- 
ment of these various committees as conflicts with the constitution now gov- 
erning this body be rescinded. 

The motion was seconded. 

The President. — It has been moved and seconded that the appointment 
of a nominating committee and a committee to select the next place of meet- 
ing be reconsidered. 

The motion was carried. 

PURIFICATION OF FEED WATER. . 

The President. — The Chair will announce the committee very soon. The 
next order of business is the report of the committee on The Purification or 
Softening of Feed Water. That committee is Herbert Hackney, John Player 
and W. T. Small. The Secretary will read the report. , 

Secretary Sinclair. — I am advised that there is no report on that sub- 
ject. Mr. Hackney and other members of the committee are engaged in some 
investigations that are not completed, and the chairman asked for the commit- 
tee to be continued. 

Mr. S PRAGUE. — I move that the committee be continued another year. 

The motion was carried. 

The President. — The next order of business is the report of the com- 
mittee on the Prevention of Dangerous Escape of Live Coal and Sparks from 
Ash Pans. 

The Secretary read the report on this subject, which is as follows : ; 

REPORT ON PREVENTION OF DANGEROUS ESCAPE 
OF LIVE COAL AND SPARKS FROM LOCOMO- 
TIVE ASH PANS. 

The committee on this subject submit : That for the dan- 
gerous escape of live coal and sparks from the ash pans of loco 
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motive engines a departure is needed from present practice in the 
design, construction, maintenance and operation of these appur- 
tenances. 

They find that ashpans as at present constructed, in the ma- 
jority of cases, are defective in design in that little attempt has 
been made to render them air tight, that connections and damp- 
ers are light and often insufficient to hold themselves in place, 
and that by reason of frailty of the material parts they soon be- 
come misshapen to such an extent as to be practically valueless 
either as draft regulators or for fire protection. 

In construction, investigation shows that any kind of a work- 
man is good enough to make an ash-pan. Angle irons with rivets 
partly driven, damper-rods and levers with punched holes and key 
bolts picked up at random stuck in them, very often a i^-inch 
bolt in a ^ hole, damper-doors cut away for grate shakers and ec- 
centric straps, leaving holes for all the live coals to roll upon the 
tracks as they come through the grates. Hinges often riveted 
awry and frequently not fastened at all, just hung on and waiting 
for the excuse of a jolt to fall on the road. The whole affair put 
together in airy " bird cagey " fashion that leaves little to be won- 
dered at that the cry is ** the men will not work the dampers on 
the road." The entire absence of any rule as covered by question 
four of the committee's circular of inquiry, so far as they could 
learn, leaves no room for the criticism of the engineers. If me- 
chanical superintendents and master mechanics think the matter 
of not sufficient importance to educate the men to, and provide 
facilities for the prompt and easy operation, and by reason of 
slovenly design and construction encourage the neglect of main- 
tenance, it is not to be wondered at that operation exists often in 
the order of the " man on the right " to " get down and see if 
them doors is propped up " before starting his run. 

The recommendation of the committee is : That for coal of 
a given analysis standard grates be designed and adopted. That 
the setting and attachments of the same be to the Association's 
standard as far as practicable. 

That a standard ash-pan be adopted for the various types of 
engines ; the same to be made of sheet iron with angle iron cor- 
ners properly riveted and calked; that the ends be of cast-iron 
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with cast-iron doors, the doors and frames to be machined to a 
tight joint, and the joint between mud ring and the ash-pan frame 
to be hermetically sealed and securely fastened ; the rods and 
connections of damper doors to have pins of ample size, properly 
fitted, and arrangements for taking up any lost motion. 

That the manner of connecting with dampers be made a stand- 
ard ; that the location of the handles for controlling the dampers 
be made a standard, and the position to be one easily accessible to 
-either of the crew. That the men changed from one engine to 
another, or employed from other roads may know at once where 
to find them and how they are to be operated. 

That the overflow from the injector be allowed to run into the 
ash-pan. 

That sprinkling hose be attached to the discharge pipe of left 
injectors as permanent fixture, to provide a means of putting out 
the cleanings from the ash-pans where necessary to clean out the 
road and live coal is raked out after shaking down. 

That as far as practicable hollow stay bolts be used to supply 
air for combustion, the damper doors to be used only for cleaning 
and for heavy work. The air admitted to be controlled, if desira- 
ble, by sliding dampers independent of the ash-pan connections. 

That proper instruction be given all employes whose duty con- 
nect them with handling engines as to the care and management 
of ash-pan, dampers, grate-shakers and slash-bars. 

That for engines in the same run regular points for cleaning 
ash-pans be established. 

That stringent rules be made covering the conditions and 
points at which grates may be shaken and dampers opened. 

That inspectors at terminals be held strictly to account for 
<:ondition of ash-pan and connections, grates and water overflows. 
That traveling engineers test each engine and examine each engi- 
neer at some point on the road weekly instead of annually. 

That section foremen be encouraged to report through divi- 
sion superintendent any engine that drops fire. 

That tests be made by some road or roads to ascertain the 
value of the above, if any. 

The committee have prepared blue prints (Figure i6) of 
the different types of ash-pans in use on a number of roads, the 
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cost of some of them is with the Secretary of the Association, 
not enough of the replies received having an answer to the 
question of cost to justify comparison in this * respect. They 
have also added a blue print (Figure 17) of a device for auto- 
matic regulation of the amount of air admitted to the grates 
through the ash-pan damper doors by means of variation of the 
steam pressure on boiler, which while not strictly part of the 
subject may be of interest to the Association. A description of 
the working parts will be found subjoined. 

Sides and bottom of pan of sheet iron with angle iron corners, 
ends of cast iron, doors of cast iron, ends and doors fitted, steam 
cylinder of extra heavy pipe with cast iron or brass ends and stuf- 
fing box, levers and connections of wrought or malleable 
iron. 

The lower side of the single acting piston P is in communica- 
tion with the steam in boiler B by means of a pipe A which may 
be tapped into any part of boiler most convenient, this pipe 
should have a globe valve in it. 

The spring S in the upper half of steam cylinder is arranged 
to hold the damper doors D wide open when there is no pressure 
on boiler. A leakage hole in the flange or head H of the steam 
cylinder provides for the escape of any steam that may leak past 
the piston, and the same arrangement in the lower puint of the 
pipe A will provide for the condense water. A graduated quad- 
rant Q provides an independent means of locking the damper 
doors in any position when it is not desired to work them auto, 
matically. 

In operation the quadrant lever D is disengaged and allowed 
to play backwards and forwards in quadrant. If boiler is cold 
the spring will force doors wide open at once. The valve in 
steam pipe is opened and as the steam rises in boiler the pressure 
compresses the spring and doors are gradually closed or opened 
as pressure varies. 

In practice this machine should prevent an engine popping to 
a large extent, and should be a source of economy by reason of 
fuel saving. When desired the appliance may be arranged to 
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work all the dampers on the engine or by disconnecting the levers 

any of them can be worked independently. 

G. W. Ettenger, ) 

E. D. Anderson, >• Committee. 

W. H. Thomas, ) 

On motion, the report was received. 

The President. — If members do not desire to discuss this question, a 
motion to close the subject will be in order. 

Mr. Stevens. — I move that the subject be closed. 

The motion was carried. 

The Pkesh^ent. — The next business in order is the report of the commit- 
tee on tender trucks. The committee consists of E. M. Roberts, H. B. Gor- 
don and H. D. Garrett. The report is in the hands of the Secretary, and will 
be read. 

Mr. Stevens. — As this has already been distributed among the members, 
I would move that the report be passed without reading and laid open for dis- 
cussion. 

The motion was carried. 

REPORT OF COMMITTEE ON TENDER TRUCKS. 

To the American Master Mecha7iics Association: 

The undersigned committee on "Tender Trucks" issued the 
following circular of inquiry, in the usual manner: 

tender trucks. 

1. Please give a description or blue print of your standard 
tender truck, and state if you use center and side bearings on 
both trucks. 

2. Do you use the same truck for passenger and freight 
service ? 

3. Do you fit up your tender trucks with any more care or 
labor than you do your trucks for freight cars ? 

4. Do you run any heavy tenders in fast passenger service, 
and if so, have you found it necessary to design a special truck 
for this service ? 

5. If you have, please mention any points you have found 
defective in your ordinary truck, and your method of overcoming 
such defects. 

6. Do you use a dust guard for your journal boxes; and if 
so, describe the kind giving the best results ? 

7. What is the size of your standard journal and axle ? 

8. What material do you consider the best for journal bear- 
ings? 

9. What diameter and kind of wheels do you use in your 
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tender trucks for the different kind of service, and what diam- 
eter would you recommend for fast passenger service .'' 

ID. If you use steel tired wheels, are you troubled with flange 
cutting, and to what do you attribute it ? 

11. In using steel tired wheels, have you found that the life 
of the truck is lengthened, or requires less repairs because of the 
smoother running of the steel tires ? If so, can you give any 
data? 

12. What material do you prefer for axles, and what are your 
reasons for the preference ? 

We trust that all will respond to above queries, and contribute 
any other information that will be valuable to committee in com- 
piling report on this subject. 

To this we received responses from thirteen different roads: 
We have concluded to report each reply received, without con- 
densation, as follows : — 
JF. a SmM, (P. D. & E. R. R.) 

1. Front truck center bearing, back side bearing. 

2. Yes. 
3« No. 

4. No. 

5. Have found on rough divisions that elliptic springs in 
ordinary truck would not stand, replaced trucks with common 
freight trucks having spiral springs, and have had no further 
trouble on rough roads. 

6. Yes — wood. 

7. 3^x7 in. 

8. Brass — 7. copper, i tin with soft babbitt filling, not over 
two inches wide. 

9. Use 38 in. wheel; have no fast passenger trains. 
10. Use cast iron wheel. 

12. Prefer iron axles, because they break less than steel. 
G, W. Ettetiger (N. N. & M. V. R. R.) 

1. Diamond truck; use both center and side bearing on both 
trucks. Use standard freight car truck for this purpose, 2)3 if^. 
D. P. cast iron wheels. 

2. Use same truck for passenger and freight. 

3. No difference in the fitting except that there is a change 
in the springs, use spirals under freight cars and elliptics under 
tenders. 
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4. The heaviest is behind 19x24 in. express engines, 3,400 
gallons water capacity; 12,000 lbs. coal is the usual load. These 
engines are used on express and mail trains over the mountainous 
portion of our road. Have not found it necessary to design any 
special truck for this service. 

5. Have found no defects in design other than strengthening 
up some of the parts. 

6. We use a dust guard made of Linwood. Have used vul- 
canized fiber; like it very well. 

7. 4 in. diameter, 7 in. long. 

8. Should be of the very best material; some of the improved 
bronzes that are on the market. However, we use ordinary car 
brass with good results. 

9. 33 in. diameter cast iron wheels as far as possible in all 
service. Have nothing to recommend for fast passenger service 
better than wheels we are using. 

10. Do not use steel-tired wheels under tenders. 

11. Can give no data. 

12. New hammered iron. Do not like scrap on account of dirt 
being likely to be found in them, and do not like steel on account 
of unreliability from its lack of uniformity. Have seen nothing 
that equals good hammered iron, made from muck bar iron care- 
fully piled. I would further state that we use the brakes hung 
to the tender frames, and not to the trucks; hang the shoes well 
up approaching the center of the axle. We have used a large va- 
riety of tender trucks in the past years, and have tried almost 
everything that ever was built for this purpose, but have come 
back to the diamond rigid truck as the most satisfactory of all. 

D. Drummond (Caledonian, Scotland) 

c. We don't use trucks. Our tenders hold 3,200 gallons of 
water and 5 tons of coal, and are supported on steel under frames 
mounted on six wheels each 4 ft. in diam. 

4. We use the same tender for heavy passenger and goods 
traffic. 

6. Yes. Patent, McNee & Co., London. 

7. The axles are 6^ in. diam. in middle, 7 in. diam. at wheel 
seat and have outside bearing 6 in. diam. and 12 in. long with 
centers 6 ft. 6 in. apart. 
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8. The composition of the journal bearings is as follows: 
copper 32 lbs., tin 4 lbs., spelter 2 lbs. and bush metal 92 lbs. 
These make up the contents of one crucible and weigh 130 lbs. 
10. We are not troubled with flange cutting. 
12. The material we use for tender axles is " Siemens " mild 
steel. 

Thos. B, Twombly (C.,R.I. & P. RR.) 

1. We use side bearings only on back truck. 

2. Yes. 

3. No. 

4. Total weight of tender about 28 tons. No special for 
truck passenger service. 

6. No. 

7- zV-i X 6j^ in. 

8. We use common brass. 

9. For passenger engines, 33 in. ; for freight, from 30 down 
to 24 in. We have no trouble with the 33 in. wheels. 

10. Have some steel tired wheels, and have been troubled a 
little with flange cutting, but not seriously. Attribute it mostly to 
trucks being out of square. 

11. Can give no data. 

12. Iron. I believe that there is a greater tendency to crys- 
tallization in steel than in iron, and therefore that iron is safer. 

James Meehafi (C.,N.O. & T.P.) 

1. Center bearings on both trucks ; side bearings on rear 
trucks onlv. 

2. Yes. 

3. No. 

4. Yes. 

5. The springs have found to be too light, and have strength- 
ened accordingly, as well as the truck being strengthened gen- 
erally. 

6. Yes ; merely a piece of wood about 6x9x5 y in., with 4^- 
in. hole in one end. 

7. Journal, 35^x7 in.; axle, 6 ft. 11 1^ in. long. 

8. 6^ copper to i of tin. 

9. 33-in. cast iron wheel. 
10. Do not use them. 
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11. No experience. 

12. I find that the best results are obtained by using a pro- 
portion of fi selected scrap and y's muck bar. 

G. n\ Stevem (L. S. & M. S.) 

It is our practice to use, to a limited extent, steel tired wheels 
(otherwise cast iron is exclusively used) and we have no trouble 
with flange cutting, the size being 39 in. diameter when the spread 
of the truck will admit. When 36-in. wheels are used the spread 
must be 5 1 instead of 48 inches, as given in blue print. 

Iron axles are used exclusively, the difference in price between 
iron and steel not justifying the use of the latter. 

For journal bearings it is our practice to use a composition 
bearing in proportion of about six parts of copper to one of tin. 

Fraiuis R. F, Braivn (Canadian Pacific.) 

2. I use the same truck for both passenger and freight ser- 
vice, the only difference being in the diameter of the wheel. 

3. Our tender trucks are made entirely of iron, while the 
freight car trucks are partly of wood and of entirely different 
design. 

5. We run heavy tenders in fast passenger service ; their ca- 
pacity being 3,600 gallons, but the standard truck is all that is 
necessary. 

6. The dust guard used in the M. C. B. 

7. The tender axles are M. C. B., excepting only that they 
are 4}^ inches in diameter at the center. 

8. For journal bearings, I use our standard passenger car 
brass lead lined. 

9. I use 2iZ ii^ch wheels cast iron " special '* quality, for 
freight service ; but in passenger service for 16 inch and 17 inch 
engines, n ^"^h wrought iron steel tired wheels, and for 18 inch 
and 1 9 inch passenger engines 40 inch wrought iron steel tired 
wheels, same as we use under passenger car equipment ; both the 
latter sizes are manufactured by Krupp. 

10. We do use steel tired wheels, and no trouble with flange 
cutting ; but where such occurs would say that it arises from de- 
fective building. 

IT. I prefer steel for axles because it is cheaper and better. 
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T, W. Gentry (R. & D.) 

1. We use a strictly center bearing truck ; with side bearings 
or rubber on back truck. 

2. We use same truck for passenger and freight service. 

3. We exercise a more rigid inspection of parts of new tender 
trucksj and select best journals, etc., for this service. 

4. We run three thousand (3,000) gallon tenders : capacity 
six (6) tons coal ; and have found it necessary to design the truck 
shown by blue print. 

5. Our former tender truck, was the ordinary Thielson pat- 
tern, iron channel transoms, with iron end pieces, and swin^ bols- 
ters. We had trouble keeping rivets tight, and found the bolster 
hangers — which were solid welded links of ij^xi inch iron — were 
too light and broke. We then made rigid bolster truck. 

6. We use a simple dust guard made of wood, which is fitted 
in a suitable recess provided in oil box, and gives good results. 

7. Our standard tender truck axle has 8x4 in. bearing journal, 
is 5 in. at wheel seat, and 4^ in. in center; and is same as our 
60,000 pound freight car axle. 

8. We use and get excellent results from solid bearings made 
in our foundry of composition — 100 lbs. lake copper, 14}^ lbs. 
Banca tin, 2 lbs. pig lead. This is used on tender and passenger 
car trucks only. We use solid bearings composed of 65 lbs. old 
bearings, 35 lbs. copper, 5 lbs. tin, 2 lbs. lead, for freight cars. I 
believe, however, the best journal bearing for general service is a 
good solid composition, lead lined. 

9. We use 33-in. steel-tired wheels in passenger, and 33-in. 
cast iron wheels in freight service, under our tenders. My expe- 
rience with wheels over ^t, in. in diameter is limited, but I am not 
favorably impressed with the 42-in. wheel. 

10. We are troubled to some extent by flanges of steel-tired 
wheels cutting away. We attribute it to the action of rails upon 
the soft and malleable tire, and make a practice of truing up and 
sizing wheel as soon as they show evidence of unequal wear; in 
other words, we do not allow them to injure flanges by running 
too long between turnings. 

11. We find the nuts and split keys, hanger and cellar bolts, 
and all parts of trucks with steel wheels are kept tight with less 
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work than with cast iron wheels, and think the life of truck length, 
ened by their use. 

12. I prefer good muck bar iron axles, and consider any first- 
class reliable axle as safer than the ordinary steel axle. Under 
ordinary conditions, journals of iron give less trouble from heat- 
ing, and when roughened from heating wear smooth sooner than 
steel. However, my experience with steel axles is not very 
extensive. 

Wm. Swanston (C, St. L. & P.) 

1. We use the Pennsylvania Railroad freight truck (standard) 
under ^11 our tenders. 

2. We use the same truck in passenger, freight and switching 
service. 

3. We do not use any more care with tender trucks than 
we do with freight car trucks when fitting up new, but they are 
subject to closer inspection when in service than it is possible to 
give to freight cars. 

4. We run 2,800 gallon cisterns on diamond freight trucks 
with the standard axle for 40,000 lbs. capacity cars, but for larger 
tenders we use the 60,000 capacity axle and the iron freight 
truck. 

6. 7. We do not use dust guards with our axles for 40,000 lbs. 
capacity, but we use a vulcanized fiber guard with the 60,000 lbs. 
capacity axle. The former has a journal 7 in. x 3^ in., the jour- 
nal of the latter is 8 in. x 4 in. 

8. I have found the best results from brass with a soft metal 
lining about 1-16 in. thick to start ith. 

9. We use 2iZ i"- wheels in our tenders for all kinds of ser- 
vice. I think, however, that it would be an improvement to use 
7fi in. for passenger service. 

10. We have not used steel-tired wheels under tenders. 

12. My preference is for iron axle, and my reasons for this 
preference is that I have had better success with iron than with 
steel, having fewer hot boxes and the journal boxes do not wear 
out so fast. 

Clem Hackney (U.P.) 

1. We use side bearings only on hind truck. 

2. Yes. 
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3. Just about the same. 

4. Our standard tender carries 2,900 gallons of water and 10 
tons of coal Trucks as per blue print takes care of this load on 
all our trains. 

5. We have no trouble with this truck. 

6. Dust guards of white wood with leather tacked on face. 

7. 3>^ X 7 M.C.B. Axle. 

8. The following is our specification for tender journal bear- 
ings : to be of new metal, composed of one part tin and eight parts 
ingot copper, covered on bearing side about 3-32 in thick with 
iine babbitt as follows : 

87.4 parts tin, 
4.2 parts copper, 
8.4 parts antimony. 

100 

9. We use steel tired and cast iron wheels, prefer ;^;^ in. diam- 
eter for all classes of service. 

10. We are more troubled with flange cutting 00 steel tired 
than on cast iron wheels, and attribute same to the difference in 
-character of flange of the steel tire and that of the cast iron wheel. 

11. Have found no material difference. 

12. We have a large number of Otis steel axles in service ; 
they are giving good satisfaction. We are making our own axles 
.now from assorted scrap. If we were going outside to purchase 
J would prefer mild steel. 

/oAn Mackenzie (N. Y. C. & St. L.) 

1. We use center bearing on our standard truck. 

2. No. 

3. No. 

4. No. 

5. No. 

6. We use a common board placed in the aperture in rear of 
t)ox with a hole cut to fit the axle neatly. 

7. 45^x8^ in. journal, 5 in. wheel fit, 43/^ in. center, 6 ft. 3 
in. center to center of journal, 6 ft. 11 in. over all. 

8. Copper and tin 75^ to i. 

9. 33 in. chilled wheel weighing 560 lbs. 
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10. We use a few steel tired wheels, have had some trouble 
with flange cutting ; we attribute the cause to the quality of metal. 

11. We have found no difference. 

12. We prefer steel ; because less liable to breakage. 
John Flayer (Wisconsin Central.) 

1. The standard truck of this road is known as the Schenec- 
tady patent, and we are using side bearings on both the trucks. 

2. We use same truck for both freight and passenger service. 

3. We fit all trucks for running either under freight cars or 
under tenders very carefully in order to have them run good. 

4. Our tenders are heavy, capacity forwater3, 500 gallons; 
capacity for coal six tons. 

5. Have found no defective points except the springs, .and 
remedied that by adding two leaves to the spring. 

6. Are using M. C. B. journal box with dust guards complete. 

7. Journal and axle are M. C. B. 

8. Consider brass lined with soft babbit the best journal bear- 
ing in use. 

9. Are using 33 in. cast chilled wheels in tender trucks both 
freight and passenger, for very fast passenger service would re- 
commend 2fi in- steel tired wheel. 

10. Have no steel tired wheels under tenders, using steel tired 
wheels under engine trucks, have found no trouble from flange 
cutting. 

ii. Have not noticed any material difference in life of truck 
using different kind of wheels. 

12. Prefer to use hammered iron axles, for the reason that 
my experience with steel axles was not satisfactory, having several 
break in service. Would not say steel axles are not reliable, but 
from my experience would prefer iron till I have more reliable 
data relating to steel. 

Your committee fails of doing the duty it should, and the 
Association is deprived of much valuable information owing to 
the failure of the members to respond to our circular of inquiry. 
The few replies are valuable m themselves, as they show good 
designs and construction fully meeting the modern requirements 
for high speed and capacious tenders, yet with so few roads to 
give us their practice we are unable to make any comparisons, or 
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do more than give in full the views of these gentlemen as they 
have presented it to us, and we think with their views and prac- 
tice so clearly presented, nothing is left for your committee to say 
further on the subject, unless we ask that the drawings of trucks 
furnished be illustrated in the Association reports, if the expense 
for same can be afforded consistently. 

E. M. Roberts, ^ 

H. L, Garrett, f- Committee.. 

H. D. Gordon, J 

DISCUSSION ON TENDER TRUCKS. 

The Presujent. — The subject is now before you for discussion. 

Mr. H. B, Gordon, Philadelphia, Wilmington & Baltimore. — As one of 
the members of the committee, I would like to say that I am somewhat disap- 
pointed in regard to the amount of information we got in answer to the circulars 
of inquiry. Your committee was of the opinion that it was almost the universal 
custom amongst the master mechanics to use for their tender trucks practically 
the same truck as is used in freight cars. This is usually some form of diamond 
bar truck, and has made a very good truck. During the past few years the 
demand for heavy engines and large boilers to make fast time has called for an 
increase in the size of the tenders, so that they now carry very large loads, 
almost equal in some cases to our heavy freight cars. We all know that it is 
found that the old truck is not sufficient to carry the new heavy cars, and it was 
felt that possibly with these large tenders it might be found that the old trucks 
would also prove defective or not sufficiently strong, and the questions were 
framed somewhat with the view of bringing out the information which any of 
the members might have, and get their experience as far as possible of any new 
truck they might design to carry the larger, heavier tenders in fast passenger 
service. The replies which were received were very few, not sufficient to ena- 
ble us to form any definite conclusions or to make a very interesting report. 

There is also another matter in connection with this tender truck business, 
in respect to which I would like to have seen more responses to the inquiries, 
and that is in regard to steel tired wheels. Of late years there have been a 
^eat many steel tired wheels in tender trucks, and my experience with steel 
tired wheels has been that they are a smoother running wheel, and the trucks 
do not require so much repairs with the use of the steel tired wheels as they do 
with the chilled wheels; but my experience has also been, that steel tired wheels 
very rarely wear to such an extent that they require to be turned because of the 
wear of the tread, but are usually taken out because of the cut flange. I have 
talked with a good many who have had experience with them. Some say they 
have had no trouble with flange cutting; others have been troubled very much. 
I thought we might be able to get some information on this point, as to what was 
the cause of this flange wear, and might be able to suggest some means of pre- 
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venting it. As I say, the information we got was not sufficient to enable us to 
make any recommendation whatever. I should like to hear the subject dis- 
cussed. I think it is of a good deal of interest. 

Mr. Sinclair. — There is one point about tender trucks that I think might 
have been taken up; that is swing beam trucks for tenders. There is a diversity 
of practice in that respect and there is either a right or a wrong practice. It 
is either right or wrong to have swing trucks for tenders, and I believe that an 
expression of the members on that matter would be of importance and of 
interest. 

Mr. Mackenzie. — I would like to ask if there are any members who 
have tried the changing of sharp flanges, taking wheels that run to' the flange, 
pulling them off, and mating them with , another wheel that also runs to the 
flange. We have commenced doing that, and we think with good results. In 
that way we think we get the nature of the metal nearer alike in the two wheels. 
I have taken wheels out and turned them continually. Of course, if we turn 
them in the shop we know they are of a size. It has demonstrated itself to 
quite some extent with us, that that has a great deal to do with it. 

The President. — Is there any gentleman present who can answer Mr. 
Mackenzie's question. 

Mr. Gordon. — I will state that I tried the same thing that Mr. Macken- 
zie speaks of, with- very good results. Where there were two wheels with 
flanges cut about the same, I have taken them off and put the two sharp flan- 
ges together and the two good flanges, and watched those wheels, and while I 
did not keep a mileage, I found they did very much better than before : but I 
think in mating your wheels it will not do to take a flange that is not cut badly 
and put it with a flange that is cut very badly. You want to take flanges that 
are cut about the same . My idea was that flange cutting was caused a good 
deal by the difference in the density- of the tires, and when you get two tires of 
the same density together and the same degree of hardness, you get better 
wear. 

Mr. T. W. Gentry. — I believe what Mr. Mackenzie has suggested is very 
generally the ditBculty in the way of matching and mating the wheels. We do 
it to a considerable extent, but we cannot adopt it as a practice from the simple 
fact that it is a difficult thing to match two wheels exactly. Sometimes when 
we want to do it at once, we have not a second wheel that will mate. We 
ought to have probably some better means than that, but that is a very good 
way. 

Mr. Mackenzie. — It is not our practice to take a tire that is two inches 
thick and mate it with a tire an inch and a half thick, but if we find them within 
a quarter of an inch we turn them. They ought to be turned anyway, to re- 
store the flange. In that way we start them out in good shape and w^e can very 
soon demonstrate whether there is anything in it or not. 

The President. — Is tkere any further discussion to be had on this subject ? 

Mr. Johann. — I move that it be closed. 

The motion was carried. 
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APPOINTMENT OF COMMITTEES. 

The President. — The chair will take this opportunity to appoint the com- 
mittees under the constitution. As a nominating committee I appoint J. N 
Lauder, J. Davis Barnett, George Hackney, J. F. Divine and J. M. Boon. 

The committee on the next place of meeting will be John Mackenzie, O. 
Stewart and T. W. Gentry. 

DISCUSSION ON SELECTION OF NEXT PLACE OF MEETING. 

The committee on selecting the next place of meeting are to report, under 
the new constitution, three places. One of these places must be selected by 
ballot by the Executive Committee at some time within six months. 

Mr. Lauder. — As one of the committee on the constitution, my recollec- 
tion is that the committee can report as many places as they please. Am I 
right ? But after voting, the three receiving the highest number shall be taken 
by the executive committee. 

The President. — The constitution says: " Places for holding the annual 
convention may be proposed at any regular meeting of the Association before 
the final adjournment. The places proposed shall be submitted to a vote of 
the members, and within six months thereafter the executive committee should 
select a place from the three." I stand corrected. 

Mr. Mackenzie. — Is it necessary to appoint a committee, Mr. President ? 
I do not so understand the constitution. I understand that these names shall 
be presented by the members, and that the three receiving the highest number 
will be the ones to be selected from by the executive committee. 

Mr. Lauder. — I think, Mr. Chairman, you are right in this matter. 
While it does not specificallyjsay how these propositions shall be made, it seems 
to me that our custom has determined that, and it would be well to have a com- 
mittee. I see no objections to having a committee. 

The President. — The next business in order is the report from the com- 
mittee on Traction Increasers, in connection with Over-cylindered Engines. 
That committee consists of J. Davis Barnett, F. L. Wanklyn and T. J. Hats- 
well. The report is in the hands of the Secretary. 

The report of this committee was read by J. Davis Barnett, and is as 
follows: 

REPORT ON TRACTION INCREASERS IN CONNEC- 
TION WITH OVER-CYLINDERED ENGINES. 

Only ten replies were received to your committee's circular of 
enquiry (a copy of which is attached as an appendix to this re- 
port) viz : From G. W. Ettenger, Newport News & Mississippi 
Valley Ry. (A) ; J. McGrayel, Des Moines & Fort Dodge Ry.(B); 
W. J. Robertson, Central Vermont Railroad (C) ; G. W. Stevens, 
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Lake Shore & Michigan Southern Ry. (D) ; T. B. Twombly, Chi- 
cago, Rock Island c^ Pacific Ry. (E) ; F. L. Wanklyn, Grand 
Trunk Ry. (F) ; W. Swanston, Chicago, St. Louis & Pittsburgh 
Ry. (G) ; T. W. Gentry, Richmond & Danville Ry. (H) ; J. 
Johann, Texas & Pacific Ry. (J) ; and Clem Hackney, Union 
Pacific Ry. (K). And to avoid constant repetition of names in 
summarizing the statements, they will be referred to by the brack- 
etted initial letter following the name. 

To the query " Can the defect of an over-cylindered engine be 
best remedied by the application of a Traction Increaser ?" all 
give an emphatic negative. 

(A), (J) and (K) would prefer either bushing the cylinder or 
adding dead weight ; (B) and (G) say the best and least expensive 
method to correct the difficulty, would be to bush the cylinders, 
and (G), (H) and (J) say that for this purpose cast iron is as good 
as steel ; (C) would prefer any one of the three other suggestions 
rather than use a Traction Increaser ; whereas (E) and (H) pre- 
fer dead weight distributed over the driving wheel, " because there 
is no additional mechanism, and with a permanent load the 
springs can be adjusted to suit. The additional power required 
to haul this dead weight, is almost nothing, and as the old iron 
will credit nearly as much at the scrap pile as it cost at the foun- 
dry, the total expense will be very little." * 

In answer to the query " Would you use Traction Increaser 
on six, eight or ten wheel coupled engines ?" (A), (G), (J) and 
(K) say, if used at all, would use on all classes ; (E) sees, no good 
reason why, if needed, they should not be applied to almost any 
type of engine; and (C), (D) and (H) say they do not recommend 
their use on any class. 

If with a Traction Increaser applied, would they then dispense 
with the use of sand ? All answer " No." (A), (C) and (H) re- 
ply that a Traction Increaser would practically lengthen the en- 
gine wheel base ; (D) says the freedom of movement between 
tank and engine is destroyed ; and (G) says there is no doubt 
that its application increases the locomotive resistance on curves. 

*(ForacIcar statement 8ho\vlng the slight cost per annum In hauling the ^tradead 
•weight of (say) five tons, added to the locomotive Itself, see an editorial in *' The Master Me- 
chanic," March, 1887, p. 33. With coal at fS.OO per ton, and a mileage of 5,000 per montli, the 
additional cost is shown to be about !i)2.65 per month.) 
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(J) thinks some types would have that tendency and others would 
not, but has no personal experience ; and (K) says ** No," but is 
also without experience. 

No member outside your committee making reply to the cir- 
cular, has an engine equipped with a Traction Increaser, and the 
committee not having had time or opportunity to carry out a trial, 
can not say from direct experiment if the locomotive resistance 
moving over a curve, is increased when a Traction Increaser is in 
operation. 

In answer to question No. 5, (A), (C), (E) and (H) reply that 
if used at all, they would use them continuously, and (K) does not 
see why they might not be beneficial on bad rail ; but (J} does not 
think it desirable, because, if so used, there would be no reserve of 
power in an emergency. 

In reply to No. 6, (A), (C), (E) and (K), say they see no rea- 
son why they should not be useful at high as well as at low speed; 
(H) believes their use at high speeds would be attended with 
more danger ;• and (J), while seeing no reason why they should 
not be useful at high speeds, thinks there would be great strain on 
the machinery as well as rapid wear. 

No member replying is familiar with any other form of Trac- 
tion Increaser than those known as " Dees," " Purves," " Craven " 
(automatic traction drawbar) and " The Locomotive Improve- 
ment Coys"; but the press credit J. McKenna, I. D. & S. Ry., 
with an experiment that utilizes an ejector to exhaust air from a 
shallow cylinder covered by a diaphragm that is connected by bell 
crank with the tender. 

The single replies to queries 8 and 9 are by (F,) a member of 
your committee who says. " The only experience the Grand 
Trunk Railway have had of an engine fitted with a Traction In- 
creaser is No. 172, Manchester build, ordinary American type, 
four wheels coupled, ij"x24" cylinders, 5' 3'' driving wheels, boiler 
pressure 135 lbs., total weight of engine 71,060 lbs., distributed 
as follows : 

On truck 27,130 lbs. 

On drivers 23,130 " 

On trailers 20,800 " 

10 
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The Traction Increaser was guaranteed to enable the engine 
to haul 33 per cent, greater load than formerly. 

In one experiment I rode on the engine myself. She hauled 
behind her 18 loaded and 22 empty cars including the van, the 
usual load being 23 loaded cars. 

The engine hauled the load up the controlling grades of the 
division, but straining itself to such an extent that I was con- 
vinced that a Traction Increaser would soon send the engine into 
repair shop, and the results have shown that my conclusions were 
not unfounded. 

'*The Traction Increaser was applied in October 'S6y the engine 
at that time being in good order. In January '87, after having 
run 11,000 miles with the Traction Increaser, hauling heavy loads, 
the engine came into repair shop with a broken main frame, two 
broken horn blocbs, broken saddle casting, broken right driving 
crank pin, and broken cylinders. The fractures in the latter were 
close to the flange through which they are bolted to the saddle 
casting. These repairs were executed, and the use of the Trac- 
tion Increaser continued with a somewhat lig^htened car load. 
The following April the engine was returned to repair shop after 
having run 4,250 additional miles, for a new axle and new right 
driving crank pin. It will thus be seen that the engine was 
severely damaged after having run but 15,250 miles with a Trac- 
tion Increaser. The Traction Increaser remains on engine No. 
172, but instructions have been issued not to haul more than the 
average load for engines of that class, and we have since then 
had no special trouble." 

In reply to query No. 9, (F) can not give any definite infor- 
mation, as the expense of putting the appliance on was borne by 
the inventor. He thinks it should not exceed $100 after the 
patterns were made. He considers the adoption of a Traction 
Increaser a great mistake, and (J) also says that his experience 
will not warrant any expenditure of time or money in further 
experiments with them. 

J. Davis Barnett, 
F. L. Wanklyn. 

On raotiDn the report was received. 



147 

DISCUSSION ON TRACTION INCREASERS. 

Mr. J. Davis Barnett. — After the philippic of our energetic friend, Mr. 
Lauder, I think some explanation or apology is due to the convention for the 
form in which this report is made. When it was written out but five replies 
were received, after which additional replies were received, and the document 
was not put into the printer's hands by the Secretary ; it was held in abeyance, 
and the committee endeavored to combine five additional replies, that came in 
very late, into the body of the report. Hence it is somewhat more disconnected 
than it was in its original form. The committee very much regret that none of 
the members who desire the continuation of this committee sat on the commit- 
tee, and they much more regret that those who were anxious to have it con- 
tinued did not reply to the circular of inquiry. Such neglect on the part of our 
members is very discouraging to a committee and robs them of any enthusiasm 
they might possess on any particular subject. Of course the report is unani- 
mous that traction increasers are no good, and unless the members present are 
willing to give on the floor of the house more information than they were will- 
ing to give the committee, there will be very little opportunity for discussion. 
I think the matter should be discussed. The replies to last year's committee on 
cylinder capacity showed that some of us had very different opinions as to what 
amount of tractive adhesion any particular engine has. I mean by that, what 
percentage of the total weight coming on to the driving wheels should be util- 
ized for adhesion, and most of the replies to the committee on cylinder capacity 
vary, due to the fact that none of us agree as to what percentage of the weight 
coming on to the driver we could actually utilize for purposes of adhesion. It 
would be very well if we could increase the percentage we now have, whatever 
that may be, and I do not know where we shall look for it. The report says we 
cannot look for it in traction increasers. We are not likely to have a third, 
central rail. There is no practical limit to the adhesion on horizontal wheels 
pressed by lever or spring or any other force. We are not likely to have that. 
Electricity has been tried. Experiments have been carried out in that direction 
covering the last 35 years, with very little success indeed. I do not know that 
we are a step further to-day in the direction of increasing traction by electricity 
than we were 35 years ago. Of course you have got to turn a wheel practically 
into a north or south pole. You cannot change the polarity of any mass sud- 
denly, when you cut off the circuit. There still remains a small amount of 
magnetism in the wheel. It will not change its polarity suddenly, and there- 
fore with your wheel continuously revolving there is a confusion of the north 
and south poles so that the adhesion that the wheel would seem to have to the 
rail while standing is lost when you get your wheel revolving. The very best 
experiments in this direction — and some most elaborate and costly ones have 
been carried out — give a continual adhesion of but one- twelfth of what the loco- 
motive had without this equipment, and the equipment so far tried is very often 
a difficult thing to attach to a locomotive. I believe there are some inventions 
oat quite recently, and from the way they are advertised I infer that the in- 
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ventors have not made themselves familiar with the experiments that have been 
carried out, more particularly on the European continent. I think the conclu- 
sion we can come to in this matter is, that a few handfuls of sand are really 
more effective than anything else we are at present familiar w th. Sand, of course, 
is delivered very unequally, as it is delivered from our ordinary sand boxes, 
and hence the experiments that are being carried on all around us to see if the 
delivery of sand cannot be adjusted somewhat, so that only that amount of sand 
absolutely required shall be delivered and just at the point where it is required, 
and there shall be just enough to utilize the adhesion of the drivers without in- 
creasing the haulage resistance of the train. I do not know what experiments 
are being carried on on this continent, but your committee sent a circular to 
England and an apparatus which is being used there with success is shown in 
the tracing on the wall. That is an apparatus for delivering sand by a steam 
jet ; not a steam jet direct, understand, for that is more or less liable to the 
same trouble we experience at present of an unequal delivery of sand — that is, 
an inability to control the amount so that you can just deliver the minimum re- 
quired on the rail. The more modern patents have a steam jet which, by air 
suction, lifts the dry sand up. Therefore you can so control it that a very 
small amount can be lifted and delivered right in between the rail and the 
wheel, quite close. I do not know of any other means of so evenly controlling 
the sand as a steam jet, that shall induce a current of air which, by its action, 
lifts the dry sand up and carries it forward, 

Mr. Jacob Johann. — I am somewhat disappointed that the friends of 
the traction increaser did not sail in a little livelier, and have this matter 
brought up in proper shape this year. We had a little discussion on it last year, 
and several of the members expressed their opinion quite freely on the subject, 
and brother Lauder and myself got quite an advertisement over the matter, 
which I do not think hurt us particularly, since I see by the report of the com- 
mittee that we are entirely justified, and the party issuing that circular is con- 
founded that is all. The report meets with my entire approbation, and 

I think it is correct. I think, as a matter of fact, that the only way to get a 
traction increaser is to get a properly proportioned engine ; that is, we want 
our locomotives to be proportioned in such a way and to have them work in 
such a way, as not to push them to their ultimate power continually. They 
should always have a reserve of power in case of emergency, so that when they 
get into a tight place they can pull out of it, and no amount of traction inci^eas- 
ers that you could put on would help in that matter, except in that way the 
report speaks of, breaking frames and distorting the engine generally. My 
opinion is, after some time spent in looking into that matter, that a traction in- 
creaser is of no benefit to a locomotive. 

Mr. Sprague. — I move that the discussion on this paper be closed. 

The motion was carried. 

The President. — The next report in order is The Magnetic Influence 
of Iron and Steel in Locomotives on the Watches of Engine runners. The 
committee consists of James Meehan, Harvey Middleton, and T. W. Gentry. 
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REPORT ON MAGNETIC INFLUENCE OF IRON AND STEEL IN 
LOCOMOTIVES ON THE WATCHES OF ENGINE RUNNERS. 

This report was read by the secretary, and is as follows : 

From the information before us, which is somewhat limited by 
reason of the failure of many to whom circulars were issued to re- 
spond, we are of the opinion that more or less magnetic influence 
is brought to bear on the watches of men running and employed 
about engines, and that the protector designed by Mr. C. K. Giles, 
of Chicago, has considerable merit in offsetting this detrimental 
influence. It appears to be general that this view of the cause of 
the irregular running of watches has not been considered, and 
while it is not denied that magnetic influence exists, it is left an 
open question by reason of a lack of study and experience. 

From the reports at hand it is conceded that a variation is ob- 
servable in the running of watches on and off an engine, but the 
cause is assigned to the irregular motion of the engine acting on 
the balance wheel. This opinion was held by us who have run lo- 
comotive engines, such variation being noticed even in the finest 
grades of American and Swiss watches, and our views were not 
altered until recently listening to a lecture on the subject, deliv- 
ered by Mr. Giles, who thoroughly demonstrated the trouble to be 
due to magnetism. 

We are much impressed with the necessity of railroad employes 
having good time pieces, and any research, discussion or mechan- 
ical improvement that will lead to increasing the utility of the 
watch in this direction will meet our approval and support, as it 
will benefit all of us generally, a'ld tend to do away with the rep- 
etition of awkward occurrences which we have noticed on rail- 
roads by reason of variation in watches. Believing that a 
demonstration of the effect of magnetism on watches would be of 
much interest and profit to all, we would recommend that Mr. 
Giles, who has made a special study of the subject, be requested 
to address the Association thereon. 

James Meehan, 

Harvey Middleton, )■ Committee. 

T. W. Gentry, 
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DISCUSSION ON MAGNETIC INFLUENCE ON WATCHES. 

Secretary Sinclair. — There was also added a note to this report, saying 
that a great deal of correspondence had been sent to the Secretary, and request- 
ing; him to tell the Association what was in it. The report came to me a few 
days before I had to leave for the previous convention, and in the first place it 
is not the business of the Secretary to digest correspondence to make up reports, 
and I had not the time to do jt if I was anxious to do it, and the matter has 
been left over. I have the pile of correspondence here, and if any one wishes 
to examine it he is welcome to do so. There was a great deal of information 
sent by Mr. L. R. Johnson, of the Canadian Pacific. He gave circulars to his 
engine men to report on the variation of watches, and he sent in a great many 
circulars stating his views. There was no time to digest these things and put 
them in proper shape. 

Mr. Sprague. — I move that the report be received. 

The motion was seconded. 

Mr. T. W. Gentry, Richmond & Danville. — I was going to suggest that 
some one of the members make a motion that that committee be continued for 
another year. It is piossible that there will be developments between now and 
our next meeting that we will like to handle. I am satisfied that the report is 
not satisfactory to the committee, much less to the members of the Association. 
Mr. Meehan, as you are aware, had the misfortune to have his shops burned, 
which kept him so much engaged that in a letter I received from him just 
before 1 left home, he said he was almost ashamed to present the report in its 
present shape, and he didn't look upon it as a report; and while I am not 
authorized to ask that the committee be continued at all, I would like to see the 
committee continued. I do not care to make a motion. 

Mr. Stevens. — That rather changes the face of tke matter. My inten- 
tion was to have the report accepted and referred to the Executive Committee, 
We are now starting off on a new constitution and do not want to establish any 
bad precedents in allowing this, that or the other man to address the conven- 
tion unless he come through the proper channel, but I am perfectly willing and 
would move that the committee be continued for an other year. 

The motion was seconded. 

The motion to accept the report and continue the committee for another 
year was carried. 

APPOINTMENT OF COMMITTEE ON SUBJECTS FOR DISCUS- 
SION. 

The President. — The chair will take the opportunity at this time to 
re-appoint the committee on subjects. The committee on subjects for this and 
for next year will be John Player, George Hackney and T. W. Gentry. The 
committee will bear in mind that we shall have to have a report from them 
before this session closes. 

The next business in order, is the report of the committee on Matters 
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Relating to Chilled Car wheels. The committee was appointed to confer with 
committees of the Master Car Builders* Association and the Wheel Makers' 
Association and is composed of J. N. Lauder, George W. Stevens and James 
Meehan. The report of this committee was read by Mr. Lauder and is as foK 
lows: 

REPORT ON CAST IRON WHEELS. 

Your committee appointed at the annual meeting of the Asso- 
ciation, held at St. Paul, Minn., in June, 1887, to confer with a like 
committee of the Master Car Builders' Association and the execu- 
tive committee of the Association of Manufacturers of chilled car 
wheels, on the specifications, tests and guarantee of cast iron 
wheels, would submit the following report : — 

The several committees have held three conferences during the 
year, and have carefully considered the subject of chilled wheels, 
in the matters of specifications, tests and service guarantee, and 
have agreed to recommend to their several Associations the fol- 
lowing 

SPECIFICATIONS FOR CAST IRON WHEELS. 

1. The chills in which the wheels of any one wheel maker 
are cast shall be of equal diameters, and the same chill must not 
vary at different points more than one-sixteenth of an inch in 
diameter. 

2. There shall not be a variation of more than one-half inch 
in the circumference of any given number of wheels of the same 
nominal diameter, furnished by any one maker, and the same 
wheel must not vary more than one-sixteenth of an mch in diame- 
ter. The body of the wheel must be smooth and free from slag 
or blow holes. The tread must be free from deep and irregular 
wrinkles, sl^g, chill cracks and sweat or beads in the throat which 
are one-eighth of an inch or over in diameter, or which occur in 
clusters of more than six inches in length. 

3. The wheels broken must show clean, gray iron in the 
plates ; the depth of pure white iron must not exceed seven - 
eighths of an inch or be less than three-eighths of an inch in mid- 
dle of the tread, and shall not be less than three-sixteenths of an 
inch in the throat. The depth of the white iron shall not vary 
more than one-fourth of an inch around the tread on the rail line 
in the same wheel. 
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4. Wheels shall not vary from the specified weight more than 
two per cent. 

5. The flange shall not vary in the same wheel more than 
three thirty-seconds of an inch from its mean thickness. 

6. The single plate part of a 33 inch wheel, known as the 
Washburn pattern, shall not be less thgin five-eighths of an inch in 
thickness in a wheel weighing from 550 to 575 pounds, and not 
less than three-fourths of an inch in thickness in a wheel weighing 
from 575 to 600 pounds. 

TESTS FOR CAST IRON WHEELS. 

1. For each hundred wheels which pass inspection and are 
ready for shipment, one representative wheel shall be taken at 
random and subjected to the following test : — 

The wheel shall be placed flange downward on an anvil block 
weighing seventeen hundred (1,700) pounds, set on rubble 
masonry at least two feet deep, and having three supports not 
more than five inches wide for the wheel to rest upon. It shall be 
struck centrally on the hub by a weight of one hundred and forty 
(140) pounds, falling from a height of twelve (12) feet. Should 
this wheel stand five (5) blows without breaking into two or more 
pieces, the hundred wheels shall be accepted. Or, wheels must be 
of such strength that 550 to 575 pound wheels shall require 
twenty (20) blows, and 575 to 600 pound wheels shall require 
thirty (30) blows of a hundred (100) pound drop falling seven feet 
on the plate close to the rim to break a piece out — the wheel rest- 
ing upon a cast iron plate weighing not less than one thousand 
(1,000) pounds. 

2. Should in either case the test wheel break into two or 
more pieces with less than the required number of blows, then a 
second wheel shall be taken from the same lot and similarly tested. 
If the second wheel stands the test, it shall be optional with the 
inspector whether he shall test a third wheel or not. If he does 
not so elect, — or if he does and the third wheel stands the test, the 
hundred wheels shall be accepted. 

3. The above tests shall apply to standard weight wheels 
from 26 inches to 42 inches diameter, used on standard gauge 
roads. 
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FORM OF CONTRACT. 

This Indenture, made this day of i8 — between 

party of the first part, and party of the second 

part, WITNESSETH : 

1. The party of the first part hereby agrees to furnish to the 
party of the second part, free on board cars at chilled cast 
iron wheels, inches in diameter under the following condi- 
tions. 

2. The party of the second part hereby agrees to pay to the 
party of the first part dollars for each wheel furnished, and to 
keep an accurate record of the mileage made by the wheels 
placed in service under cars in passenger equipment and under 
locomotives and tenders, and an accurate record of the number of 
months of service of the wheels placed under cars in freight equip- 
ment. 

3. The party of the second part hereby agrees when any 
wheel furnished under this contract is scrapped, to furnish to the 
party of the first part a statement which will show 

I. — The wheel number. 
2. — The service in which the wheel ran. 
3. — The amount of service in months or miles. 
4. — The cause of failure. 

5. — A charge against the party of the first part of fifty-five 
per cent (55^) of the price of the wheel mentioned above. 
6. — A credit to the party of the first part of 
cents per 1000 miles for 36 in. passenger equipment 
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except in the case of wheels made flat by sliding, or removal 
for sharp flanges or other unfair treatment, which have not 
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made sufficient service to balance the charge against the 
party of the first part as above ; in such case a service credit 
shall be made which shall balance the charge. 

4. The party of the first part hereby agrees that on presenta- 
tion of the statement to pay to the party of the second part any bal- 
ance due from lack of sufficient service on the part of the wheels 
(with above exceptions) to balance the charge ; and the party of 
the second part hereby agrees to pay to the party of the first part 
any balance due as shown by the aforesaid statement, — settle- 
ments to be made quarterly. It is, however, understood and 
agreed that no credit shall be allowed for excessive mileage for 
time service on freight wheels beyond the time guaranteed. 

5. The party of the second part hereby agrees to hold subject 
to the inspection of the party of the first part, for a period of 
thirty days after the said statement has been rendered, any wheels 
(with above exceptions) which have not earned for themselves a 
credit equal to the amount charged against them. 

SERVICE GUARANTEE. 

36 inch passenger wheels 70,000 miles 

33 " " " 60,000 " 

;^6 " engine and tender wheels 60,000 ** 

33 " " '* " ** 50,000 " 

30 ** '* " " " 45,000 " 

26 and 28 inch engine and tender wheels.. 40,000 " 

Refrigerator, through line and cattle cars . . 24 months. 

All other freight cars 48 ** 

Settlements of claims for non-performance of guaranteed ser- 
vice, shall be made upon the basis of mileage and time guaran- 
tee as above. 

James N. Lauder, ) 

Geo. W. Stevens, > Committee. 

James Meehan, ) 

DISCUSSION ON CAST IRON WHEELS. 

Mr. Spraoue. — I move that the report be accepted. 
The motion was carried. 

The President. — The subject is now before you for discussion. I would 
say to the members that as we have g^ot well along^ with our business this morn- 
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ing we have more time than we expected, so that any one who feels like dis- 
cussing this question will have ample opportunity. 

Mr. J. N. Lauder. — As one of the committee that agreed to the report 
just read; I would like to make a few remarks on this question. In the first 
place, I would like to say that I am extremely anxious that this Association 
should pass upon this question, either for it or against it. I understand that 
the master car- builders have laid it over — that is, they have taken no action for 
or against it. Now, the object of the meetings and conferences held the past 
year by the various committees was mainly to devise some method whereby the 
wheel-makers could be stimulated to improve the quality of the old cast iron 
wheel. Under the present system of buying and contracting for wheels, it 
places the honest and reliable wheel-maker — the wheel-maker who means to 
make a good, substantial, safe wheel — it places him in a very embarrassing 
position, because, as a rule, the railroads of this country will buy their wheels 
of the parties that will sell them for the least money. There are, of course, 
some notable exceptions. There are some railroads that will not trade with a 
firm or a concern that is known to dabble in poor wheels. They only trade 
with those well known firms whom years of experience have proved make a 
good wheel, and whose business standing will be a guarantee that they will not 
make a poor wheel. But I am sorry to say that the number of roads that take 
that view are largely in the minority, and the consequence is that the chilled 
car- wheel is deteriorating to an extent that the roads at the present time are 
obliged to use other wheels solely on account of the danger attending the use 
of chilled wheels. A good 33-inch chilled wheel can be made for $10. A good 
33-inch steel tired wheel will cost five or six times that much. Now the roads 
are being forced to use wheels costing five or six times as much as a good 
chilled wheel, simply because the chilled wheel is deteriorating. Something has 
^ot to be done to stop the use, and the manufacture if possible, of these poor 
chilled wheels. Wheels to my knowledge have been offered in the market 
weighing 550 pounds, 33 inches in diameter, for $6.75. Now, the metal in the 
pig that ought to go into a car-wheel costs considerably more than that. In 
fact, I think that it is pretty well understood by car-wheel makers, and by 
users that have given the matter any attention, that when you buy a wheel for 
much less than 2 cents a pound you must necessarily get a wheel with some 
poor material in. Wheels are being sold at not much over a cent a pound, 
when the pig iron that goes into car-wheels costs from $26 to $30 a ton, which 
is more than the finished product is being sold for to-day. The wheel-makers 
and your committee and the committee of the master car-builders have had 
three sessions, and have gone over this thing and fought it out, and have unan- 
imously agreed upon what you have just heard read, and we believe that it is a 
fair, honorable, business way of buying and selling wheels. Many of us now 
buy wheels with a service guarantee. The road that I am connected with gets 
a mileage guarantee of 60,000 miles. If a wheel makes 55,000 we demand of 
the manufacturer a new wheel, and we get it. Now, that is simple robbery. 
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To be sure, we can fall back on the argument that the wheel-makers come for- 
ward and voluntarily make these offers, which they do. That relieves us. But 
in a business point of view it is simply robl>ery. With this system we get a 
service guarantee, so that the roads are not going to suffer, and if the wheel 
does not come up to the guarantee in mileage, or the guarantee in time under 
freight cars, they make good the number of miles that are lacking, they make it 
up in money. If the wheel makes more than bo.oOo miles, or whatever the 
guarantee may be, they are credited with the extra amount of miles run, which 
certainly is fair and reasonable and right between the two parties. But the 
main point to be considered, and what has led to our effort, is to stimulate the 
manufacturers to make a better wheel. Under this arrangement the strength 
of the wheel is determined by the tests proposed. One of these tests is sub- 
stantially what is known as the Pennsylvania Railroad test, except that I think 
they reject the hundred wheels in case the test wheel does not stand the test; 
while this proposes that if the wheel does not stand the test, to try another. If 
that does not stand the test, then it is optional with the inspector to try a third. 
If he does not elect to try a third, the wheel must be accepted. If he elects to 
try a third wheel and that stands, the wheel shall be accepted. If it fails, of 
course they reject them. That is the Pennsylvania test. The other test pro- 
posed has been used quite largely by Mr. Barr, of the Milwaukee & St. Paul 
road. I am strongly in favor of the latter test. It consists of more blows 
with a less weight, and striking on the plate instead of on the hub. As I think, 
the Penn>ylvania test simply smashes the wheel without giving us the strength 
of the wheel. In fact, a wheel-maker, by changing the form of his pattern a 
little, could easily strengthen up a very poor wheel to stand the Pennsylvania 
test, while it would be very difficult to do it and make it stand the test proposed 
by Mr. Barr. However, we thought best, inasmuch as many use the Pennsyl- 
vania test, to incorporate that as well as the other, and those parties could select 
between the two. Now, the test, as we supposed, provides for the safety and 
the strength of the wheel, and the service guarantee provides for the wearing 
qualities. Under this system it is for the interest of both parties, and especially 
the wheel-maker, to make the very best wheel he can, because he knows if he 
makes a good wheel he will get a good round price for it. It is for the interest 
of the railroads that he should make the best wheels he can. It is for the inter- 
est of the railroads that he should make a wheel that will run eighty, ninety or 
a hundred thousand miles. I am extremely anxious that this Association 
should look favorably on this proposal, the object of which is to enable us to get 
a belter wheel and discourage the manufacture of these poor, cheap wheels. 
I would like to introduce a resolution; 1 liave not got it written, but I will write 
it if the Chairman requires it: 

Resoht'J, That this Association endorse the action of their committee, and 
approve of their recommendations. 

Mr. Joiiann. — I second that motion. 

Mr. Joii.v 1Iickp:v. — I see the committee have recommended the strength- 
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■ening of the wheel in the centre. I would like to ask what they think is the 
most efficient test. It s-»ems to me that striking a wheel wMth a heavy weight 
on the centre, if it is any test of its wearing qualities is hardly a test of its 
strength, and I would like to have the convention place itself on record as to 
which is the proper test. I think by taking these two, it would be a source of 
.•confusion, and it seems to me we oughc to settle on what would be the most 
efifective test of a wheel while we are at it. 

Mr. Lauder. — In reply to Mr. Hickey, I would say that the full com- 
mittee composed of six members from our two organizations and six wheel- 
makers discussed that thing thoroughly; and 1 think we were unanimously of the 
'Opinion that the test proposed by Mr. Barr, which is a large number of blows 
struck on the plate of the wheel, is a surer and better test than what is known 
as the Pennsylvania railroad test, but we thought that inasmuch as several of 
■our leading roads have adopted the Pennsylvania test, that we would incorporate 
that in the report, and then let each road select whichever test it saw fit. So 
ifar as the wearing qualities of the wheel are concerned, this test proposed has 
■absolutely nothing to do. It is to determine whether that wheel is sufficiently 
■strong to put under a car. If it stands those tests, we assume that it is a 
■strong wheel, that the form of the pattern, the distribution of the metal and 
the quality of the metal are such that we are warranted in putting that wheel 
under, because it stood this test. That is what we assume Now beyond that, 
on this very question, we had quite a fight in the committee. Some of the 
wheel-makers claim that there should be nothing beyond that; that asking a 
guarantee beyond that was asking too much. But we took the ground that we 
must also have a service guarantee to insure a good wearing wheel, because it 
might be easy to make a pattern arched up so that it would stand these tests, 
when it was really made of very poor material and would run out in a few 
ithousand miles. So, finally our ideas prevailed, and the wheel makers unani- 
mously agreed that we should have a service test, and we placed it at the figures 
3'ou see in the report. The wheel-makers thought we were crowding them. 
But inasmuch as we are giving in such cases, at least, that guarantee and agree- 
ing to replace every wheel that does not make that with a new one, we thought 
it was no hardship to require the same guarantee, and require them simply to 
make up what they do not come up to. That view of the matter prevailed and 
they agreed to this report. The test is supposed to give us a strong wheel. 
The guarantee of mileage is supposed to give us a good wearing wheel. I sin- 
•cerely hope that we shall indorse the method that has been proposed by the 
wheel makers to get over this difficulty. I think that it is wise to give the two 
tests. Then parties can choose between them and adopt whichever they see 
fit. 

The President. — The resolution is that this convention indorse and 
approve the recommendation of the committee, those in favor will rise on their 
feet and stand until counted. 

Fifty-eight members rose. There was no negative vote. 



The President. — The vote is unanimous and the resolution is adopted. 

The President. — Under the rules of our new constitution the next order 
of business is the reading of papers and the discussion of questions propounded 
by members, which is our regular order. Any member present who has a ques- 
tion to propose for discussion will please hand it in. 

AIR OPENINGS IN SMOKE-BOXES. 

Secretary Sinclair. — The following question is propounded by W. A. 
Foster : 

** Is it desirable to admit air through passages left in the botton of smoke - 
box of locomotives ?" 

Mr. Foster. — I have been using altogether a different arrangement in re- 
gard to spark-arresters with extension front ends, contrary to all previous ideas, 
perhaps contrary to common sense. That is to let air into the lower parts of 
the extension front ends. It is so arranged that we have an adjustable opening 
and also a permanent opening that cannot be closed. The permanent opening 
is put is put in the top of the hopper where the slide generally is used, and I 
use that permanent opening from three inches to three and a half inches in 
diameter. It makes some difference on the size of the engine. The adjustable 
openings are twelve in number, and an inch and a half by three inches. I first 
put these adjustable openings in two inches by an inch and a half, but I found 
that they were not large enough. My idea was, instead of opening the furnace 
door and cooling the engine down, to let air enough in through this arrangement 
to keep the steam down. I found two inches by an inch and a half was not 
large enough ; in fact a great many times three inches was not large enough. I 
got a great many consolidations on our road running with these appliances and 
frequently they run the whole length of the road with them all open. You find 
by this arrangement that the engines do not haul through near the number of 
sparks to the front end. In fact we do not calculate to use the front end to 
carry sparks in. They go down into the hopper through this hole, The en- 
gineer can open it any time he sees fit, generally once in every ten or fifteen 
miles. By tests between this and the old diamond stack, with the same class of 
engine, I made a saving of something like twenty per cent in the coal consumed. • 
It has always been considered that the front end has got to run absolutely tight. 
By this arrangement I find I do not know that there is any way of explaining 
why it is so, but these engines steam quite as freely with that opening and da 
not haul anything like the amount of cinders through the tube. Of course, it is 
something that very few persons have had anything to do with. Mr. Ames on 
the Beech Creek has used this appliance to a certain extent. He uses the 
opening and leads the cinders thereby out through the opening. I believe he 
has no valve on the end of the hopper. 

The President. — Is Mr. Ames present? 

Mr. L. Ames, Beech Creek.— In what I said yesterday I stated my experi- 
ence. I use the opening at both ends and we have very good success. The 
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engines steam freely and they do not seem to draw much through the flues. 
We do not seem to have many sparks. It might be well to appoint a committee. 

Secretary Sinclair. — That is rather a startling innovation on the prac- 
tice of securing draft through the flues of a locomotive, and I fancy if the 
bottom of the matter was re .ched, that, according to the law of equivalents, it 
would be found there were some disadvantages as well as advantages connected 
with it. There is no doubt but that an opening in the smoke-box, either in the 
bottom or the top or any other part of it, will soften the effect of the exhaust on 
the tubes, and consequently will pull fewer sparks through the tubes ; but I 
think that a better resort would be to open the nozzle, and you would get the 
maximum results in a better way and have less back pressure in the cylinders. 
I have an idea that those euijines that run with that hole in the bottom of the 
smoke box could be made to run with much larger nozzles if they were so ad- 
justed that the whole of the exhaust was used to draw the gases through the 
flues. I think that is a matter which is worthy of consideration and investiga- 
tion, before any one assumes or concludes that this is an improvement on draft 
appliances. I decidedly do not want to raise my voice against any method of 
improvement ; but I am afraid that the utility of that improvement is somewhat 
doubtful. 

Mr. Foster — I would say we are using the same sized nozzle we did be- 
fore. We must have a nozzle small enough to work the fire when the engine is 
working light. We burn on our road fine coal, such as we have no sale for, 
soft coal screenings, and we need rather more draft, probably, than we would 
with coarse coal. I understand that there are some engines working on another 
road that are using just the same exhaust nozzles in both cases, and they are 
running a permanent opening of five inches, if I understand it right, and they 
have a variable opening of six inches. 

Mr. Mackenzie. — I heard of those openings some time ago, and being 
anxious to try all the devices in the way of extension fronts, I took hold of one. 
My experience with that device was that the engine would not steam under any 
condition. We commenced with a four-inch hole and reduced it down to an 
inch and a half and we made out to get over the road two or three trips with it ; 
but I arranged a wedge in there with a hole in it so that I could close the hole 
up to any position I wanted or shut it clean off if I desired, and we always 
found when the traveling engineer would get on the engine they would open it, 
and as soon as he got off it would be shut. The road department got on to the 
scheme and they very soon stopped it. because sparks were dropped on the track. 

Mr. Foster. -^Most of the freight we carry is coal, and we have consoli- 
dation and mogul engines running there that are making from i8 to 20 miles 
an hour right along. In fact, last week, with a mogul, we made a trip from 
Corning to Newbury, which is 112 miles, down and back, with a tank full of 
coal, and she had something like two tons of coal left in the tank after making 
this trip. She hauled 28 loatled cars down and 32 back. She made 20 miles 
an hour going down and about iS miles an hour coming back, and it took some 
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steam to do this business and we have got as good steaming engines, I think, 
as most anybody. 

Mr. Mackenzie — I do not wish to have the member understand that I 
want to cry down his device. If it is a good thing, I would like to have it on 
our road ; but the question occurs to me now, if he has not got some specially 
large fire boxes in which he uses this appliance, 8 or 9 feet long, perhaps 12 
feet long ? I tried this on a 72-inch box. With our 72-inch box we can fill 
that arch up in a 45-mile run. We could not take care of those cinders in 
that 3-inch hole ; they would not run out ; they would simply clog up and 
burn, and the jarring of the engine would disturb some of them, to be sure, 
but they would. not come out fast enough. Just the moment that they got cov- 
ered up thoroughly the engine would steam somewhat better. Still, the arch 
was red hot all the time. 

Mr. Foster. — I would say that most of those engines have very large fire 
boxes. The moguls are 9 feet in length and 42 inches wide. The consolida- 
tions are 10 feet. It works better on a large fire box than it does on a small. 
But if the engine is handled properly, there is no trouble with a small fire box. 
That is, I have had no trouble. I have got engines with a 72-inch fire box that 
give very good satisfaction in every respect. 

Mr. Jacob Johann. — The point in question is novel to me. In all my 
time I have always found that if I wanted good results from engines, that is, in 
the way of steaming, it was necessary to have the front end perfectly tight. 
Whenever it was reported that the engine did not steam well, I generally looked 
among the first things, to see whether everything was tight in front. I can 
hardly see where the advantage of that opening comes in. I would suggest to 
the gentleman as he is using them in that way, that he take two engines of 
similar capacity, precisely alike, and take one and close it up tightly in front and 
run the other as he is running it, and then come here and give us some cold 
facts, such as Brother Stevens likes to have all the time. I think that will tell 
the tale better than any discussion we can have on the subject I can hardly 
see the philosophy of opening the front end. I know some years ago, we had a 
couple of those Reading engines on the road with which I was connected at 
that time, and they had a diaphragm at the front end and they were engines 
that steamed very freely ; and when we did not want any steam we opened that 
diaphragm in front and then it cooled down, and I think the tendency of hav- 
ing any opening in front is to partially destroy the draft. If he can run his en- 
gines with an opening in front, it is my opinion that he will run them to much 
better advantage if he could close the opening and open the nozzle, as Mr. Sin- 
clair says. But I would like very much if he would go to the trouble of making 
a thorough test of the matter between two engines of the same capacity. 

Mr. Mackenzie. — I would like to ask Mr. Foster one question, Mr. Pres- 
ident. At what point of the extended arch does he set the hopper, whether at 
the centre, or back near the saddle, or forward ; also the length of the exten- 
sion. 
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Mr. Foster. — I would say that the extension is eighteen inches long. I 
pat just as little extension as I can. 

Mr. Mackenzie.— I move that the discussion be closed. 
The motion was carried. 

FEED WATER HEATERS. 

Secretary Sinclair. — The following question is proposed by Mr. A. G. 
Eastman : 

"Is it desirable to use any device to heat the feed water for locomotives 
either from the exhaust steam or otherwise ?" 

Mr. Eastman. — It occurred to me as I was sitting here at this time that 
I would like to hear something from some people who have been using feed 
water heaters. Just at the time that I left the railway with which I have been 
connected, I was induced to attach a feed water heater to an engine that the 
xxunpany had bought before I went there, and which was over-cylindered ; her 
boiler had not the capacity for the cylinders. I have heard from the engine 
only occasionally, and it occurred to me as I was sitting here, that one of the 
officials of the road remarked to me only a few days ago that the engine was 
doing remarkably well , far better than ever before. I do not know whether 
there is any one present who is using a feed water heater or not. I know they 
are in use by the Connecticut River and Passumsic, and I also observe that the 
South Eastern has put one on to one of their big engines. How they come to 
be induced to put it on I don't know. Of course I suppose it will be admitted 
by all that it is desirable, if there is any means by which it is practicable, to 
utilize the waste heat. I simply brought the question up to hear the remarks of 
other members, if they have any experience. 

The President. — Is there any gentleman present who has any experi- 
ence in the use of feed water heaters on locomotives ? Mr. Paxson has not 
done any talking this session, and he has had a good deal of experience in al- 
most everything. 

Mr. L. B. Paxson. — Carefully tested experiments were made on the 
Reading railway upon this subject, weighing coal and measuring water, and 
there was no advantage found in those devices, and they were, as you know, 
thrown off. 

On motion the discussion was closed. 

SAFETY STEPS ON PILOTS. 

Secretary Sinclair. — In the course of one of the reports submitted to 
the Master Car Builders' Association, recommendations were made that steps 
be used in front of locomotive pilots, and they also recommended that it should 
be drawn to the attention of the Master Mechanics' Association, and if I am 
perfectly in order I think it would be desirable to have the views of the mem- 
bers at this time, on whether they consider it desirable to place a step on the 
fronfrof the pilot at each side, so that the brakeman can put his foot on while 
coupling. It is desirable for the Association to go on record either for or 
II 
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aj^ainst it, and as the recommendation has been made by certain railroad com- 
missioners, I think it should be taken up without delay. 

The President. — As Mr. Sinclair says, this is an important matter, and 
it would be well for the Association to give an expression of their views on the 
subject. In building locomotives we sometimes have specifications requiring^ 
steps, but it is not usual to put them on unless specified ; but the cost is a mere 
nothing, and as it is an element of safety and has been so decided by the Com- 
missioners of certain States, I think it would be well to put ourselves on record. 

Mr. Allen Cooke, Chicago and Eastern Illinois. — I put on the step where 
the slats are perpendicular or slant-wise, up and down on the pilot. Where 
they are the-other way and spread apart some, on freight engines, I do not put 
them on. There is a chance there for the brakeman to put his foot in on the 
lower frame of the pilot. 

Secretary Sinclair proposed the following resolution : 

Resolved^ that it is the sense of the Master Mechanics* Association that the 
pilots of all engines should have steps placed on the front end for the safety 
and convenience of brakemen while coupling at the front ends. 

The resolution was seconded by Johann and unamiously adopted. 

NEW ASSOCIATE MEMBER. 

The President. — We have a report on associate membership that should 
be forthcoming. 

Secretary Sinclair read the following : 

The Committee appointed on the application of Mr. D. L. 

Barnes for associate membership, respectfully recommend that 

Mr. Barnes be admitted. 

Jacob Johann, ) 

J. Davis Barnett, . v Committee. 

H. A. Whitney, ) 

Mr. Stevens. — I move that the report be accepted and the candidate bal- 
loted for. 

The motion was carried. 

Tup: President. — I will appoint as tellers Mr. John Mackenzie and 
George W. Stevens. Those in favor of the admission of the candidate will 
put on their tickets yes and those opposed no. Five noes reject the candi- 
date. 

The balloting was then proceeded with and the result was announced by 
the Secretary as follows: Yes, 32; No, none. 

The President. — Mr. Barnes is duly elected an associate member of 
this Association. The secretary will read the report of the auditing com- 
mittee. 

The report of the auditing committee was read by the Secretary and is as 
follows: 
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REPORT OF AUDITING COMMITTEE. 

Gentlemen : Your committee have duly audited the 
accounts and vouchers of both the Treasurer and Secretary and 
find them correct, and have also examined the United States four 
per cent bonds of the Boston fund to the amount of $6,200, 

J. Davis Barnett, 
John Player, 
Charles Blackwell. 

Mr. Mackenzie — I move that the report of the auditing committee be 
received. 

The motion was carried. 

QUESTION ON ORDKR OF BUSINESS. 

Mr. Hickey. — 1 would like to inquire if the hour for the introduction of 
new subjects has passed. 

The President. — Under the new constitution, sir, that has passed. 
Mr. Hickey. — There was a subject I was anxious to introduce and one 
which I think is of great interest to the Association. 
* The President. — There seems to be a little conflict in the recent consti- 
tution. The 13th order of business is the reading of papers and discussion of 
questions proposed by members. Then there is a sixth order of business which 
says : *' Unless otherwise ordered the discussion of questions proposed by mem- 
bers shall be the special order from 12 o'clock to i p. m. of each day of the an- 
nual meeting.*' I think Mr. J^arnett will have to explain that a little. 

Mr. Barnett. — I made the note in reading that, that one of the clauses 
which was not clear referred to the discussion of mechanical matters in the noon 
hour. 

Mr. Mackenzie. — I do not understand that that hour has been privileged 
to us yet. We have simply had a recess of five minutes. 

The President. — In the order of business there are two rules applying to 
this matter. Under the explanation of the chairman that is the way it was in- 
tended to be, " Unless otherwise ordered tlie discussion of questions proposed 
by members shall be the special order from 12 o'clock 10 i p. m." That busi- 
ness as well as the 13th, it seems to me ought to come under the same head 
** Reading of papers and discussion of papers proposed by meml)ers." That is 
13th. That is now the order of business. 

WATER SPACE ROUND FIRE-BOX. 

Mr. Hickey. — The ([uestion which I proposed was this: ** Is the water 
space surrounding the fire-box of a locomotive, as at present constructed, suffi- 
cient to permit a rapid formation of steam and at the same time admit of a free 
and unimpeded circulation of water ?" 

I have often thought that wc were not transmitting the full amount of heat 
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from the coal to the water, for the reason that we were not getting at all times 
a good circulation of water in contact with the fire-box sheet. It will be ad- 
mitted that if the heating surface of the fire-box is more efficient than that of the 
flues, it is very necessary, at that point at least, that we should have a very 
good circulation. The well known practice of the present water space, the 
smallness of the space, does not, it seems to me, permit of free currents, which 
to my mind are absolutely necessary for the taking up of the full amount of 
heat in the fire-box. It is necessary, certainly, that the outward currents have 
free and unimpeded passage as also the downward current of the water. If 
that is to be free and effective, we must have, it seems tome, a wider space than 
we are now having. The spaces at present, I believe, are from three to four 
and a half inches, more or less, and I am struck with the impression that we 
had better increase the water space surrounding the fire-box. 

Mr. Peck. — It seems to me if we enlarge our water space we consequently 
lessen our fire space, and if the water space is at any time dry, I should think 
the stay-bolts would show a leak, and if they show a leak we certainly have not 
got enough. If they are perfectly tight, we have. 

Mr. William Swanston. — I think that this is a very important question. 
From some little experience that I have had and some few experiments that I 
have made, I think that the water space ought to be increased gradually from 
the mud-ring to the top of the fire box. I think that is desirable for th^ pur- 
pose of increasing the circulation, and also for the purpose of giving a greater 
length of stay-bolt. It is well known that the difference of expansion between 
the outer and inner shell is the cause of the breakage of the stay-bolts, and by 
an increase of their length that difference is reduced. I think that these are 
two important points that are gained by the increase of the width of the water 
space at the top. I do not see any use of increasing the space at the bottom. 

Mr. Stevens. — I move that the discussion be closed. 

The motion was carried. 

The President. — I am requested by the chairman ot the nominating com- 
mittee to state that the members will meet in the ante-room at once. Their 
names are J. N. Lauder, J. Davis Barnett, George Hackney, J. F. Devine and 
J. M. Boon. 

NEXT PLACE OF MEETING. 

The report of the committee on the place of holding the next meeting is in 
the hands of the Secretary and will be read. 

Secretary Sinclair read the report of the committee, which recom- 
mended Chautauqua Lake, Montreal and Saratoga. 

Secretary Sinclair. — I propose Pittsburgh. 

The motion to add Pittsburgh was lost. 

Mr. Stevens. — I would add Niagara Falls. 

The motion to add Niagara Falls was carried. 

The President. — The members will prepare their ballots for voting on 
the place of meeting. One of the three highest is to be selected by the Execu- 
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tive Committee. Mr. Mackenzie and Mr. Stevens will please act as tellers. I 
think it would be a good idea for the members, in voting, to vote for three on 
each ballot, inasmuch as there are three places to be selected, taking any three 
of the four names. 

Mr. Eastman. — Would it not be well for those voting in that way to put 
their first choice at the top ? It might enable the committee to form an idea of 
the first choice of most of the members. 

The President.— They can put that on the ballot; there is no objection 
to it. 

Mr. Mackenzie. — There certainly is, Mr. President. The consthution 
positively says that the matter is settled by the Executive Committee. 

The President. — I think Mr. Mackenzie is right about that. 

Mr. Swanston. — I would like to ask a question. I understand quite a 
number are in favor of Chautauqua lake, but the month of June is commence- 
ment season with colleges there. Is it not likely that the hotels will be so 
crowded that they can not accommodate us ? 

Mr. Mackenzie. — I will say, first, that that matter will be thoroughly 
canvassed by the Executive Committee no doubt, before the place is settled on; 
but I am assured by people who live at Dunkirk and P>ie, and that neighbor- 
hood, that there is ample accommodation for our people, that the hotels are 
large, the climate is good, the water is good and there is plenty of it. Fishing 
is good, and the hotels will accommodate us for a very small sum; I understand 
one of the members to say it will not exceed $2.50 a day. 

Mr. Sprague. — I would say that I do not think there is but one place on 
Chautauqua Lake that could accommodate us, and that is at Lake Wood, two 
miles above Jamestown. 

Mr. Swanston. — I have received some information since that there is 
ample accommodation there. 

Secretary Sinclair. — I should request gentlemen to remember the kind 
of accommodation they got at Niagara Falls the last time they were there. 
There are very seldom so many complaints as there were at Niagara Falls, 
and it would be well not to give an opportunity for repeating them. 

Secretary Sinclair announced the result of the ballot to be as follows : 
Niagara Falls, 29; Chatauqua Lake, 26; Montreal, 26; Saratoga, 20. 

The Preside>t. — Chatauqua Lake, Montreal and Niagara Falls, having 
received the highest number of votes, will be the three places from which our 
next place of meeting will be selected. The next business in order will be the 
report of the nominating committee, if there is nothing else. 

COMMITTEE OX RESOLUTIONS. 

The President. — There is to be a committee appointed on resolutions, if 
some gentleman will make a motion. 

Mr. Stevens. — I would move that the Chair appoint the committee on 
resolutions. 

The motion was carried. 
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The President. — The Chair will appoint on that committee Mr. Gentry, 
Mr. Cook and Mr. Foster. The gentlemen will please get together and make 
up a report as soon as possible. 

ASSOCIATE MEMBERSHIP. 

The Presidbnt. — We have a communication here applying for member- 
ship. Under our new constitution, however, it is informal, as it requires the 
signature of two members. If Mr. Gentry is present and will get the addi- 
tional signature, it can be acted on. Mr. Gentry not being in the house, it will 
be laid over. The Secretary will read the clause of the new constitution touch- 
ing applications such as we have before us. 

Secretary Sinclair read the clause in the new constitution touching applica- 
tions for associate membership. 

Mr. Lauder. — I would like to explain the action of the committee on the 
constitution in regard to that clause. It is changed somewhat from the old 
method and for this reason — we introduced the word "special," that is mainly 
the change that we made — any one that would be of special advantage to have 
in this Association we would like, perhaps, to have become an associate mem- 
ber. Now civil and mechanical engineers and others who are not eligible for 
active membership join this Association, for what? Personal gain of course ; 
and that is business ; that is right, too. They come here because of some sup- 
posed advantage it would be to them. That is what I should join it for. Now 
it is for the Association to say whether they can be of advantage or not to us to 
off-set it ; that is the point. Several years ago we inaugurated a system here — 
I think it has been allowed to lapse — of requiring two of our associate members 
each year to prepare and read at our Annual Convention, some paper on a 
scientific subject which they might select themselves. That was to get some- 
thing back from the associate members in return for what we give them, as I 
assume we do give them something, or they would not stay with us. I do not 
think there is an associate member of this Association present at this meeting. 
Now what good are they to us as an organization ? We introduced that word 
"special " so that hereafter we will, perhaps, bar out some men that are of no 
particular advantage to us, that have no special attainments that would be 
valuable to this Association. Every mechanical and civil engineer has qualifica- 
tions, perhaps, that would be a benefit to us ; but we want some one that has 
special qualifications in the future, and we want to be very guarded how we 
admit men as associate members. They generally have a purpose, and as J said 
before, that is right. They join because of some supposed advantage it would 
be to them, and that is right ; nobody finds any fault with that. But let us 
see that we get members that are going to be of some benefit to us, to offset 
that. That is why that clause was made a little more rigid than it was before ; 
and I hope the members will bear in mind that because a man is a good fellow, 
we are not obliged to admit him into the Association, as the associate members 
of this Association have been, for twenty years, of very little use to us. 
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Would it be in order at this time for me to propose a name for honorary 
membership. 

The President. — Yes, sir. 

ELECTION OF HONORARY MEMBER. 

Mr. Lauder. — Then I move that the name of George A. Coolidge, who 
is now an active member and has been since the organization of this Associa- 
tion, be placed ui>on the list of honorary members. 

The motion was carried unanimously. 

REPORT OF NOMINATING COMMITTEE. 

The President. — The report of the nominating committee will be read. 
Secretary Sinclair read the report of the nominating committee as 
follows : — 

** Gentlemen : Your committee on nomination for officers 
would report the following, namely : J. H. Setchel, for president ; 
John Mackenzie, first vice-president ; George W. Stevens, second 
vice-president ; G. Richards, treasurer ; Angus Sinclair, secre- 
tary. 

J. N. Lauder, 

J. Davis Barnett, 
John L. Devine, 
James Boon. 

Mr. Lauder. — I desire to say that the reason why Mr. Hackney's name 
is not signed on that report is because he was not present, and it was necessary 
for the committee to act at once. I have no means of knowing whether he 
would sign the report or not. 

I would say right here that I do not believe in this way of doing business. 
I do not believe in nominating committees. It looks as if it was cut and dried. 
It is apt to make enemies to the committee. I believe it is all wrong. I think 
that under the constitution our members have a right to place in nomination 
any member they choose. 

Mr. Stevkns. — I feel very much obliged to the nominating committee for 
placing my name on the list, but I must respectfully withdraw. There is a 
time when men are sometimes justified in renouncing their friends. I am quite 
sure that I could not attend to the duties, and I beg leave to have my name 
withdrawn and some one else's substituted. 

Mr. Lauder. — I think that we had better elect Mr. Stevens vice president 
of this Association. His talk about not being able to attend to it is all non- 
sense. There are no duties, only to sit up there and be gazed at, and as hand- 
some a man as he is would certainly grace that position. I think that Mr. 
Stevens had better be elected vice-president of this Association. I do not be- 
lieve he has any right to withdraw. „.jfci-,.v,y^,aA 
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Mr. Stevens. — I think that I have a right to and I shall insist on it. 
Since Brother Lauder has put it in the light of a^ ornament, I think I am more 
justified in withdrawing. Now I decline at all times to seek notoriety or be or- 
namental, and while he has complimented me on my good looks and what a 
handsome ornament 1 would make, I cannot accept it ; it will not inveigle me 
any. I respectfully withdraw. 

The President. — Mr. Stevens will be excused. The question will be 
on the reception of the report of the committee. 

The report of the committee was accepted. 

ELECTION OF OFP^ICERS. 

The President. — The members will prepare their ballots for the office 
of President. I will appoint as tellers Mr. R. W. Bushnell and Mr. W. F. 
Turreff. 

A vote was taken, the result of which was announced by the Secretary as 
follows : Setchel 45 ; Briggs 3. 

Mr. Brigcis. — Gentlemen, according to the ballot, Mr. Setchel is elected 
President for the ensuing year. (Applause.) 

President Setchei,. — Gentlemen, I am very much obliged to you for this 
compliment, but I feel too fatigued and unwell to make any protracted remarks 
at this time. If you will excuse me, I will agree to* make you a good speech. 
another time. , 

Mr. Hickey. — I move to make that vote unanimous. 

The motion was carried. 

The President.— The next order of business is the election of the First 
Vice President. Gentlemen will prepare their ballots for the First Vice-Presi- 
dent. 

The balloting for the First Vice-President was proceeded with and resulted 
as follows : Mackenzie, iS ; Briggs, 15 ; Stevens, 8 ; scattering, 4. 

The President. — No one having received a majority of all the votes 
cast, there is no election. You will therefore prepare your ballots again for the 
office of First Vice-President. 

The result of the second ballot was as follows : Briggs, 24 ; Macken- 
zie, 22. 

The President. — Mr. Briggs is declared duly elected First Vice-Presi- 
dent of the Association. 

Mr. Sprague. — I move that the election of Mr. Briggs be made unani* 
mous. 

The motion was carried. 
Mr. Briggs. — Gentlemen, allow me to thank you. I did not consider 
myself in the field at all. The manner in which the committee seemed to try 
to freeze me out, I did not think was just, and on that account I said nothing 
when my name was put in the ballot. 1 am happy to be your Vice-President 
again and I will try to fill the place as well as in me lies. 
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Mr. Laudek. — Will you allow me to say a word ? You will all see the 
embarrassment that this making of nominations by a committee has placed 
upon the Association and has placed upon our friend Briggs, and has placed 
upon Mr. Mackenzie, and has placed especially upon the committee that had 
those nominations to make. I want to give notice here and now, Mr. Presi- 
dent, that I shall propose an amendment of the constitution, to be acted upon 
at the next meeting, that the officers of this association should be elected by 
ballot without nomination. That is democratic ; it is right, and it does not 
place any one in a false position, and makes no enemies, no bickering and no 
feeling that somebody has been trying to injure somebody else. I give notice 
and I will propose an amendment to that effect. 

Mr. Stevens. — One feature of Mr. Lauder's motion I do not understand. 
He says *' without nomination." It seems to me right that the officers should 
be nominated in open convention, and then that we should proceed to ballot in 
the manner that he has described. I hopf he will embody that change in his 
amendment. 

The President. — This matter can be discussed after we get through with 
the election of officers. Gentlemen, prepare your ballots for the election of the 
Second Vice-President. 

The ballot for Second Vice-President resulted as follows : Mackenzie, 35 ; 
Stevens, 8 ; scattering, 4. 

The President. — Mr. Mackenzie having received a majority of all the 
votes cast, is declared duly elected as Second Vice-President of the Association 
for the ensuing year. 

On motion the vote was made unanimous. 

Mr. Mackenzie. — Gentlemen, I thank you. I was going to say that I 
do not see how I can be a candiiiate under the constitution. Mr. Stevens was 
the nominee of the committee and there were no other men named and I think 
the ballot was unconstitutional. 

Mr. Lauder. — Another illustration of the evils of a nominating committee. 

Mr. Mackenzie. — Yes, I think it is all wrong. I take this occasion, gen- 
tlemen, of thanking you again for the compliment. 

The President. — Gentlemen will prepare their ballots for the election of a 
Treasurer. 

Mr. Lauder. — I move that the Secretary be authorized to cast the ballot 
of the Association for George Richards for Treasurer. 

The motion was carried unanimously, and the Secretary cast the ballot for 
Mr. Richards. 

The President. — The next business in order will be the election of a Sec- 
retary. Gentlemen, prepare your ballots for the election of a Secretary. 

Mr. Johann. — I would move that the First \'ice- President, Mr. Briggs, 
be authorized to cast the vote for Angus Sinclair as Secretary of this Associa- 
tion. 

The motion was carried, and Mr. Briggs cast the ballot of the Association 
for Mr. Sinclair. 
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The President. — Mr. Sinclair, I have the pleasure of informing you that 
you have been unanimously elected Secretary of this Association for the ensuing 
year. [Applause.] 

Secretary Sinclair. — Gentlemen, I thank you for that evidence of your 
confidence in a new incumbent of the office. If you will all answer the replies 
to the circulars, and send in the reports in good time so that I can get them in 
proper shape for the Convention, you will make me the happiest officer that you 
have. [Applause.] 

VOTE OF THANKS TO SECRETARY SINCLAIR. 

Mr. Hickey. — I move that the thanks of this Association are due to Mr. 
Angus Sinclair for the able and efficient manner in which he has performed the 
duties of Secretary for the past year. 

The motion was seconded by Mr. Turreff and others, and carried, 

Mr. Johann. — I think that not only are our thanks due to Mr. Sinclair, 
but I think it is due that this Association should name a salary for him for the 
ensuing year. That would be more satisfactory than the thanks, probably. 

The President. — That should be attended to. 

Mr. Stevens. — I would move that the salary of the Secretar}' be made 
$1,200 a year. 

The motion was carried. 

The Secretary read the report of the Committee on Resolutions, as follows: 

REPORT ON RESOLUTIONS. 

Your committee respectfully offers the following: 
Resolved, That the thanks of this Association are due, and are 
hereby tendered, to the Rev. C. T. Evans and the Rev. E. T. 
Kenyon for their services in opening our proceedings; to the 
ladies of Alexandria Bay for plants, flowers, etc., etc., to adorn 
the stage; to Messrs. Royal and Minor and their ladies for deco- 
rating the hall; to the committee of Entertainment for their kind- 
ness in providing for us and our ladies delightful trips on the 
river and other enjoyable occasions; and to the press for re- 
porting and noticing our proceedings. 

T. W. Gentry, ) 

Allen Cooke, >• Committee. 

W. A. Foster, ) 

Mr. Swanston. — I move that the report be adopted. 

The motion was carried. 

Mr. Johann. — There is one other matter that I wish to bring to the 
notice of the members. I understand that some of our annual reports are very 
nearly out of print, so much so that younger members coming in cannot pro. 
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core any, nor can we furnish any to scientific institutions that are constantly 
asking for them. I am very glad to know that our reports have got so valuable 
now that scientific institutions ask for them, and I therefore would move that 
the Executive Committee be instructed, in addition to printing the report of 
this meeting, to also provide a sufficient number, in their judgment, of previous 
reports that are practically out of print at the present time. 
The motion was carried. 

The following paper was accepted, but for want of time was 
not read. 

BOILER STEEL. 

In the manufacture of boiler material the first requisite is a 
mass of metal of perfectly homogeneous or uniform character, 
capable of being rolled. This mass must be large enough and of 
proper shape to be rolled handily into large sheets. Wrought iron 
is not a good material for this purpose, largely because it can not 
be obtained in a homogeneous mass of sufficient size. The dif- 
ference between wrought iron boiler plate and what is known as 
steel boiler plate is that the blooms which are necessarily welded 
together in making wrought iron boiler plate are melted into one 
mass in making steel plate. That is, commencing at the start in 
either steel or wrought iron plate, the ores are first smelted in the 
blast furnace, the product of which is cast iron, as seen in the 
"pig." These pigs are then melted in a puddling furnace, the 
product of which is the puddled-ball or a spongy mass of isolated 
particles of iron weakly bound into one mass by the melted cin- 
der, slag, etc. 

To bring the particles of iron into contact, so they may unite 
and form one mass of iron, it is necessary to separate the cinder, 
etc., from them, which is accomplished by the mechanical action 
of steam hammers, rolls, squeezers, etc. The mass is then rolled 
into muck bar, which is cut up cold by shears, piled, heated and 
welded together again, the latter process being repeated as the 
purer result is desired. The result is the wrought iron bloom. In 
making wrought iron plate a large number of these blooms, owing 
to their small size, are heated and welded together in order to 
obtain a mass large enough — i,8oo to 3,000 lbs., according to the 
size of sheet required — to roll into a single sheet. As the ingot 
from which wrought iron boiler plate is rolled is made up from 
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the numerous smaller blooms bound together by welding, it fol- 
lows that as welding at best is but a partial process of cementation 
owing to the cider and slag which can not be entirely freed from 
the iron, and which are found in streaks all through the ingot, pre- 
venting homogeneity in the slightest acceptance of the term, that 
the resulting sheet is made up of streaks of iron separated by 
spots and streaks of cinder, resembling, to a certain extent, sev- 
eral thin sheets of brass held together by the process of " sweat- 
ing," soft solder between them, which, if put into service as a side 
sheet in a locomotive fire box would result in the melting of the 
solder and of the swelling or bagging out of the sheets closest to 
the fire, which in wrought iron plate is known as " blistering." 
That is, the cinder, etc., in wrought iron boiler plate is similar 
to the soft solder in the supposed case of brass sheets. The 
following from Alexander L. Holly's work on the ** American 
locomotive " and who was afterward the father of the Bessemer 
process in America, is to the point : " There appear to be four 
principal defects in our fire-plates, blistering and cracking, result- 
ing from a comparative want of homogeneity ; corrosion, and com- 
paratively small conducting power. The comparative want of 
homogeneity in iron is both an indirect and a direct cause of its 
ultimate failure. It facilitates the formation of blisters in the 
manufacture of the plate, and it offers less resistance than copper 
to the trying effects of fire. 

The difference of temperature to which its respective sides are 
exposed, causes unequal expansion and contraction in even a one 
quarter inch plate. This, by constant repetition, sensibly affects 
the cohesion of the particles of any compound substance. Were 
iron more nearly pure and the disturbance of temperature act on 
simple molecules of metal, without the interposition of cinder, the 
deterioration would, of course, be less rapid. The failure of all 
very " raw " iron under alternate compressive and tensile strains, 
illustrates this fact. Blistering is due chiefly to the imperfect 
welding of the component parts of the pile of blooms composing 
the plate, the imperfect weld being incident to the oxidation of 
the surface while heated. Many of the cheaper kinds of plate are 
made of a pile of three blooms; the outside strata are sound and 
reheated; the inside strata are "raw," poor iron. Such plates 
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are, of coarse, very liable to blister. The experience with the 
cheaper boiler irons is that very large plates are soundest at the 
edges, and especially weak and liable to blister in the center. 

This is attributed to the inadequate heating of the central 
part of the pile, causing an imperfect weld. But when the pile is 
considerably flattened under the hammer and then heated, its 
center is, of course, -thoroughly softened, and the difficulty men- 
tioned is not experienced so often. Indeed, such plates are found 
soundest and strongest in the middle, the edges being more 
strained by the process of rolling, and probably contain some 
cinder which has been worked from the inside of the pile. Large 
plates may be made from single blooms, if the central part of the 
bloom is so softened by reheating and gradual flattening as not to 
modify the texture and soundness of any part of the iron. Plates 
thus made, and avoiding the difficulty mentioned, are vastly 
superior in other particulars, etc." Good wrought iron boiler 
plate is unquestionably superior to poor steel plate; but, notwith- 
standing all possible care in the manufacture of iron plate, the 
failures from " blisters " occur much too frequently to make it a 
safe material, even when it is the best, to use in boiler fire surface, 
and for this reason it has entirely gone out of use in locomotive 
fire-boxes. 

The crucible process of making steel is the oldest, commer- 
cially speaking, and for some purposes the best — that is, when 
steel is wanted in small quantities of considerable purity. It is a 
failure when large masses of homogeneous character are required, 
as is the case in boiler plate. Its shortcomings in this respect are 
due to the process of manufacture, which, as is well known, con- 
sists in melting wrought iron, etc., in a crucible holding generally 
from 80 to 125 lbs. To obtain a mass large enough to make 
boiler plate, it is necessary to pour the contents of from twenty to 
fifty crucibles into one mold to form an ingot. As the *' steel " is 
made in each crucible, it follows that in thirty crucibles we have 
thirty different kinds and grades of steel in the one sheet. The 
result, when subjected to the trying conditions found in a locomo- 
tive fire-box, is of course disastrous in the majority of cases, as 
homogeneity or absolute uniformity of the metal in this service is 
one of the most important elements found in long lived fire-boxes. 
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In the ordinary open hearth process from six to twenty tons of 
steel are made at a heat. The process consists of a melted cast 
iron bath in a Siemens- Martin furnace. Into this bath the 
wrought 4ron blooms (which in wrought iron boilerplate would be 
piled and welded together, as already described) are placed and 
melted together, with certain small quantities of forro-manganese, 
spiegeleisen, etc., which when thoroughly mixed is tapped ofif and 
run into ingots of from 1,500 to 4.000 lbs. each. This process of 
obtaining the ingot by melting or fusing the wrought iron blooms, 
and then casting them into a single mass large enough for a plate^ 
is evidently far superior to the old process in wrought iron plate 
of welding them. If crucible steel could be obtained by manu- 
facturing it in one large crucible in place of many small ones, the 
steel in each crucible of which is of a different individuality, so 
to speak, the result would be better than the open hearth process, 
as the crucible process starts with the purest of refined iron, while 
the ordinary open hearth process requires a bath of necessarily 
crude and unrefined iron (cast iron), or from 20 to 50 per cent, of 
its product. Thus, while the crucible process gives poor results 
in boiler plate, owing to a want of homogeneousness, the ordinary 
open hearth process is short in its requiring a bath of cast or crude 
iron forming a large proportion of its product, which is vitiated to 
the extent of the cast iron bath. Certain steel works in Pittsburgh, 
have in operation a process which does not require a cast iron 
bath, but allows of making large quantities at a heat, thus com- 
bining the purity of the crucible process with the uniformity of 
the open hearth. The influence of the cast iron bath on the pro- 
duct is of course in proportion to its fractional part of the pro- 
duct. The kind of cast iron is of course largely influential on the 
result. Irons specially free from phosphorus are sought for this 
purpose. As wrought iron may be purified to any extent, the 
purity of the open hearth furnace product is necessarily due very 
largely, if not entirely, to the bath. Open hearth boiler steel, it 
will be seen, is simply an addition to the process of making 
wrought iron boiler plate, as it is identically the same up to the 
point where the metal assumes the form of blooms, and as before 
stated, the iron boiler plate is rolled from an ingot melted or fused 
into one mass. The distinction between wrought iron and steel 
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in several European countries is that a compound of iron which 
when heated and cooled in water does not harden is iron, while 
one that does harden is steel, but in the American acceptance such 
compounds of iron as have been cast from a fluid state into a 
malleable mass are steel, and it is evident from the foregoing that 
this is the chief difference between wrought iron and open hearth 
steei, as no boiler steel which when heated and cooled in water 
and becomes harder is fit for boiler purposes. In fact, this treat- 
ment should anneal the steel or soften it, if the material is fit 
for boiler use. It is a safe practice to reject every sheet which 
hardens by working or flanging, or by cooling in water, as abso- 
lutely unsafe for fire surfaces. The constituents of boiler steel 
are carbon, phosphorus, manganese, silicon and sulphur, and, of 
course, metallic iron. The best compound of iron for any pur- 
pose is one which approaches nearest to containing nothing save 
pure iron and carbon. 

For boiler purposes the carbon may vary from .lo to .20 for 
different tensile strength, and increasing the carbon as the harder 
and stronger material is required, to i.oo and 1.25 or upward. 
The effect of phosphorus is more influential than any other con- 
stituent save carbon, and the value of steel is in proportion as 
phosphorus is absent. Its effect is to harden steel, crystallize it, 
decreasing ductility and promoting briitleness and tendency to 
crack, and it is the greatest enemy boiler steel has to contend 
with. From .035 upward steel should not be used for fire-box 
purposes, though much steel is used with the phosphorus up to 
.070, and it is hardly necessary to say that it is such sheets that 
crack. Phosphorus is the great bane of boiler steel. The effect 
of silicon in a very reduced degree is similar to phosphorus, but 
when it is reduced to .015 to .020 its effect is nil. Manganese is 
beneficial in practice up to .30 or .35. It promotes malleability, 
toughness and strength. Sulphur is an enemy to steel, and is 
never found in good fire-box steel. 

All of these elements save phosphorus are comparatively easi- 
ly controlled, and other things being equal, the value of fire-box 
steel is dependent on the absence of phosphorus. The writer has 
seen the analyses of some 450 locomotive fire boxes, which had 
been in service and failed in from two weeks up to 12 years. The 
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constituents were practically the same in all of them save phos- 
phorus, which was up to .070 in the short lived ones, and as low 
as .020 in the long lived ones. The average fire box steel sold 
averages .035 in phosphorus, but the steel made by the new pro- 
cesses runs as low as .010 in phosphorus. Tool steel makers 
(crucible)purchase the scrap steel cut off in squaring up sheets, and 
value it according to its freedom from phosphorus. For instance, 
.020 phosphorus is worth $55.00 per ton, while .030 to .040 is 
worth but $25.00 per ton. The purest steel (crucible) in the 
world is that used by watch makers and engravers in their tools, 
and it has but .008 in phosphorus. The best tool steel found in 
America has .012 of phosphorus, and is unfit for fine watch 
makers tools, etc. 

Ordinary tool steel has .018, while common tool steel runs to 
.025, and above .025 in phosphorus steel is useless for tool steel 
purposes. The conductivity of different metals for heating, 
taking silver at 100, as follows : 

Silver 100 

Copper (rolled) 74 

Steel with not over .010 of phosphorus 60 

Steel up to .025 in phosphorus 51 

Ordinary fire box steel up to .035 42 

Good wrought iron 40 

Purity of steel has very much to do with economy of fuel. For 
instance, the writer has seen steel boilers on a tow boat which an- 
alyzed .040 in phosphorus, replaced with new ones exactly similar 
in every respect, except in purity of the steel — it had .011 in 
phosphorus. The boat with the new boilers did better for a test 
of six months by 17 per cent. Another case was that of a steam 
fire engine which had a boiler replaced with a new one. The old ' 
boiler had .050 in phosphorus, while the new one had .013 When 
new the old boiler had never generated steam at 5 lbs. pressure 
in less than 6 minutes. The new boiler, which was identically 
the same as to size, etc., generated 5 lbs. pressure in 3 j^ minutes. 
Pure copper is the ideal metal for fire boxes, on account of 
its conductivity of heat and extreme ductility, which allows of its 
stretching to accommodate a strain, in place of cracking as poor 
steel does. A compound of iron which most closely resembles 
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copper is then the best metal for fire boxes, and to get such a 
material depends chiefly on its freedom from phosphorus. 

Frank C. Smith, 
Master Mechanic, Peoria, Decatur & Evansville Railroad. 

The President. — Is there any further business to come before this 
Association. 

DEFENCE OF ASSOCIATE MEMBERS. 

Mr. Whitney. — I wish to draw the attention of the association to a few 
remarks Mr. Lauder made a short time ago. I think they were a little hasty 
and unfortunate and ill-advised. He questioned the use of associate members 
to this institution. He wanted to know if any of them have rendered us service. 
I think there are some associate members whose names Mr. Lauder could run 
over in his mind as having rendered very efficient service to the Association — 
notably Mr. Forney, and I think there are several other members of this society 
that have read valuable papers before the Association. I think his remarks 
were rather too sweeping, and I think on second consideration he will think so 
himself. 

Mr. Lauder. — Mr. President, I do not know but what the gentleman is 
right. I am apt, perhaps, to speak my mind pretty freely, and perhaps some- 
times say what on consideration, as he suggests, might seem to be a little 
sweeping. We have, of course, some valuable associate members, and mem- 
bers that have in the past rendered us some very valuable service, but they 
could render us a greater service if they would come here to our meetings, and 
participate in our discussions, and assist us in doing our business. It is a very 
rare thing to have an associate member meet with us at our annual convention. 
It is only when they are appointed to do certain things that they do any- 
thing ; and in some cases they have neglected even to do that when they were 
regularly appointed to prepare papers. I think, as a class, they are of no par- 
ticular advantage, as I said before ; but there are some amongst the associate 
members who have rendered us valuable service, for which the thanks of the 
Association are due. But I hope that this association will not allow the custom 
that we inaugurated several years ago of requiring some papers to be presented 
by two of our associate members each year, to lapse, because they give 
character to our report. What we need, of course you all understand, in our 
Association matters, is more technical and scientific knowledge. We are all in- 
tensely practical. We can some of us talk very well and express our ideas so 
that people can get the drift of what we mean, but there are comparatively few 
of us who can sit down and write a treatise that would be proper to incorpor- 
ate in our Annual Report that reaches the whole world. My idea was that the 
very idea of having associate membership, was to enable us to have talent in the 
Association, and I hope our President will see that at the next meeting some 
of our Associate members are called upon to furnish the necessary papers. 

Mr. Whitney — I just wanted to call attention to this thing, because if it 
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went out without any explanation, it might go out as the voice of the Associa- 
tion. 

Mr. Johann. — I have felt a little annoyed of late years myself at the indif- 
ference which associate members were showing the Association. Ever since I 
could do anything I have been kept tolerably busy all the the time, and I think 
there is nothing so healthy as a person being kept busy ; and it occurred to me 
it would not be a very bad plan to take possession of one of those associate 
members and add him on to one of those committees, and let the chairman of 
the committee see that he does some work, and if he does not, let him report 
him to the Association, and let the Association just drop his name from the list. 
The man who is not willing to work is not deserving to eat, and I think that we 
can possibly make our reports more valuable by just changing our tactics a 
little, and I think that is worthy of consideration and of a trial. I am quite 
sure that if those gentlemen were added on to those committees, and if the chair- 
man of the committees would take proper steps, he could get quite considerable 
labor out of them, and that it would do this Association a g^reat deal of good. 

Mr. Hickey. — While I believe that our associate members have not 
rendered the Association the information that they could have done — the ser- 
vice they could have done, I do not think the Association ought to go on re- 
cord as saying that they have been of no service to us whatever. I think those 
who have looked among our reports in years past will find some valuable papers 
among those reports prepared by associate members and I would hate to see the 
convention going on record as saying they were of no service to us. 

Secretary Sinclair. — I wish to explain, as the officer responsible for 
having no papers from an associate members this year, that the list of subjects 
was so long, there were so many things to be taken up, that I felt sure there 
would be more business than we could get through with. Consequently I 
thought I was perfectly justified in omitting a paper from an associate member, 
but I can assure you that I shall not make the same mistake in the future. 

Mr. Whitney. — Then, Mr. Chairman, it was not the fault of the associate 
members this year that they rendered no service. 

The President. — Is the Committee on subjects ready to report? 

The report of the Committee on Subjects was read by the Secretary and is 
as follows : 

REPORT OF COMMITTEE ON SUBJECTS FOR DIS- 
CUSSION AT NEXT CONVENTION. 

Exhaust Pipes and Nozzles. Best forms and sizes of, in pro- 
portion to size of cylinders, and any special data regarding new 
styles. 

Driving and Engine Truck Boxes. Best form and material, in- 
cluding journal bearings, and manner of fastening bearing in 
box. 
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Boiler Covering. Best method of, and material to prevent rad- 
iation of heat. 

Driver Brakes. Best manner of applying, including best form 
and material for driver brake shoes. 

Best proportion of grate and flue area. 

Electric Head-lights. 

Foundation ring for boiler leg. Advisability of double rivet- 
ing. 

Water space surrounding fire-box, and the spaces between 
flues. Are they sufficient for free circulation with rapid genera- 
tion of steam ? 

John Player, ) 

T. W. Gentry, > Committee. 

Geo. Hackney, ) 

Mr. Stevens. — I move that the report be accepted and committees ap- 
pointed. 

The motion was carried. 

The President. — The chair will take time to appoint committees. 

IN FAVOR OF CONSOLIDATING M. M. AND M. C. B. CONVEN- 
TIONS. 

Mr. Stevens. — Some of the members have suggested the advisability, in- 
stead of the Car Builders meeting one week and the Master Mechanics another, 
of consolidating the two conventions into one week and dividing the time ; and 
I would move that the committee who have in charge the selection of the place 
of meeting make that a subject of inquiry ; that is, inquire as to the practica- 
bility of it. Mr. Forney spoke in particular about that ; in fact, he went away 
reluctantly ; he would have liked to stay through this convention, but he had 
attended the Master Car Builders', and as this convention extended through the 
following week, he could not leave his business long enough. I find that is the 
general sentiment of men who have charge of both departments, that the stay 
is too prolonged. I make that as a motion, that the committee who have in 
charge the selection of the place of meeting make that the subject of inquiry — 
the practicability of holding the two conventions in the same week. 

The President. — I would just say for the information of Mr. Stevens 
that a number of years ago this Association appointed a committee to confer 
with a similar committee for that very purpose. When the matter came up in 
the Master Car Builders' convention they very quietly laid it on the table, and 
said nothing about it. 

Mr. Stevens. — That might have been all right several years ago ; but 
you know we change from year to year. We change as an Association and we 
change physically and mentally and all that. 
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Secretary Sinclair. — I would like to ask if jMr. Stevens means to make 
that inquiry with a view of holding the two conventions together next year. 

Mr. Stevens. — That was not the intention, unless it could be so done in 
the judgment of the Executive Committee. I recognize quite well that there 
are some hornets, of course, that you will stir up, and perhaps it will not be 
done next year or the following year ; but it will come about ; that will be the 
ultimate result. There will be one week devoted to conventions and the time 
divided between the two conventions. 

The motion was carried. 

Mr. Johann. — I was just going to suggest that there is no impropriety, if 
the Supervisory Committee see proper, to devise the arrangement. Why not 
let them order it for trial at the next meeting ? I do not think that the members 
would object to that, if called upon to meet at a place that is large enough and 
has accommodations enough for both of us we can just as well both conduct 
our business in the same week as in any other week. Now, inasmuch as the)' 
sat down on us once before on that question, let us have our meeting commence 
on the third Tuesday in June, and if they see fit to join in, let them join in. 

Mr. Mackenzie. — I do not believe there is any chance for us to g^t a con- 
solidation between the two conventions as long as any of the Master Car Build- 
ers are alive. We tried once to get in a superintendent of motive power for 
president, and that was voted down. I am against any such thing. I do not 
want to associate with them as a consolidation. I go there as a representative 
member and that is all I go there for. We have presented good material for 
their officers and they would not have it. So far as getting through in one 
week is concerned, I do not believe it could be done. The Master Car Builders 
did nat get through with their convention at all. They simply slurred the mat- 
ter over. They ought really to take five days to do their work, if they did it as 
it should be done. I do not believe we ought to do our work in three days. It 
is a very hard task for a man to sit here five straight hours, three days in suc- 
cession, and there are a great many that do not leave the Convention during the 
entire time, and I would be in favor of making if four days and having three 
and a half to four hours session. We cannot meet in one week ; that is all out 
of the question, I think. 

Mr. Stevens. — I move we adjourn. 

Mr. Hickey. — May I offer a res:)lution before we adjourn? Is it in 
order ? 

The President. — Only by unanimous consent, if the maker of the motion 
to adjourn will consent. 

Mr. Stevens. — I consent. 

vote of thanks to northwestern railroader. 

Mr. Hickey. — There have come here amongst us gentlemen from Minneap- 
olis, the publishers and proprietors of the Northwestern Railroader. In coming 
here they have shown a great deal of enterprise and energy, for they have 
each morning published the proceedings of our convention of the day previous. 
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I move that a vote of thanks be tendered to them for their enterprise and in- 
dustry in coming here and^ doing this for the benefit of the members of the As- 
sociation. 

The resolution was adopted. 

The motion to adjourn was carried. 

The President. — The convention is adjourned until the third Tuesday of 
June next year . 
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COMMITTEES FOR CONDUCTING THE BUSINESS OF 

THE YEAR ENDING JUNE, 1889. 



7. Purification^ or Softening of Feed Water, 

Herbert Hackney, 
John Player, 
W. T. Small. 

2, Tires. Advantage or Otherwise of Usitig Thick Tires, 

J. W. Stokes, 
C. E. Smart, 
Henry Schlacks. 

J. Exhaust Pipes and Nozzles, Best Form and Size in Propor- 
tion to Cylinder. 

C. F. Thomas, 

A. W. GiBBS, 

Geo. D. Harris. 

4. Driving and Engine Truck Boxes, Best Form ana Material^ 
Including Journal Bearing and Maimer of Fastening Same in 
Box. 

Wm. Buchanan, 
Jno. W. Cloud, 
J. M. Boon. 

5. Boiler Covering. Best Method and Material to Prevent Radi^ 

ation of Heat. 

G. W. Stevens, 
John Mackenzie, 
T. B. Twombly. 
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d. Driver Brakes, Best Manner of Applying ^ Including Best Form 
and Material for Driving Brake Shoes. 

Charles Blackwell, 
H. D. Gordon, 
W. H. Thomas. 

7. Best Proportion of Grate and Flue Area. 

J. Davis Barnett, 
G. W. Ettenger, 
Philip VVallis. 

8. Foundation Ring for Boiler-Leg. Best Form, and Advisability 
of Double Riveting, 

J. N. Lauder, 
W. J. Robertson, 
Harry Tandy. 

p. Water Space Surrounding Fire- Box and Flues. Is It Usually 
Large Enough for Free Circulation ? 

John Hickev, 

J. N. Barr, 

R. W. Bushnell. 

10, Magnetic Influence if Iron and Steel in Locomotives on the 
Watches of Engine-Runners. 

T. W. (iENTRY, 

James Meehan, 
Harvey Middleton. 



Paper to be Read by 



CoLMAN Sellers, Associate Member. 



Obituary — Charles T. Parry. 

E. H. Williams, 
Isaac Dripps, 
H. D. Garrett. 



184 

Obituary — W, H. Morrow. 

W. L. Austin, 
L. M. Ames, 
L. B. Paxson. 

Obituary — Robert Curtis, 

E. B. Wall, 

W. W. Reynolds, 

Leroy Kells. 

Obituary— J, O, D. Lilly. 

Reuben Wells, 
Wm. Swanston, 
John McKenna. 

Executive Committee and Trustees of Boston Fund and Printing 

Fund. 

J. H. Setchel, 

R. H. Briggs, 

John Mackenzie, 

George Richards, 

Angus Sinclair. 

Committee on Subjects for Investigation and Discussion. 

John Player, 
T. W. Gentry, 
Geo. Hackney. 
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CONSTITUTION AND BY-LAWS, 

AS ESTABLISHEDJBY THE TWENTY-FIRST ANNUAL 

CONVENTION. 



ARTICLE I. 

NAME. 

The name of this Association shall be the American Rail- 
way Master Mechanics' Association. 

ARTICLE II. 

objects of association. 

The objects of this Association shall be the advancement of 
knowledge concerning the principles, construction, repair and 
service of the rolling-stock of railroads, by discussions in common, 
the exchange of information, and investigations and reports of the 
experience of its members ; and to provide an organization 
through which the members may agree upon such joint action as 
may be required to give the greatest efficiency to the equipment 
of railroads which is entrusted to their care. 

ARTICLE III. 
membership. 

Section i. The following persons may become active members 
of the Association, on being recommended by two members in 
good standing, signing an application for membership and agree- 
ment to conform to the requirements of the constitution and by- 
laws, or authorizing the Secretary to sign the constitution for 
them. 

(i.) Those above the rank of general foreman, having charge 
of the design, construction or repair of railway rolling-stock. 

(2.) General foremen, if their names are presented by their 
superior officers. 
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(3.) Two representatives from each locomotive building 
works. 

Sec. 2. Civil and mechanical engineers, or other persons hav- 
ing such a knowledge of science or practical experience in mat- 
ters pertaining to the construction of rolling-stock as would be of 
especial value to the Association or railroad companies, may be- 
come associate members on being recommended by three active 
members. The names of such candidates shall then be referred 
to the executive committee, and on a unanimous report from that 
committee in favor of their election the names of such candidates 
shall be submitted to ballot at any regular meeting and five dis- 
senting votes shall reject. The number of associate members 
shall not exceed twenty, and they shall be entitled to all the privi- 
leges of active members, excepting that of voting. 

Sec. 3. All members of the Association excepting as hereafter 
provided, shall be subject to the payment of such annual dues as 
it may be necessary to assess for the purpose of defraying the ex- 
penses of the Association, provided that no assessment shall ex- 
ceed five dollars a year. 

Such dues shall be payable when the amount thereof is an- 
nounced by the President, at each annual meeting. Any member 
who shall be two years in arrears for annual dues, shall be notified 
of the fact, and if the arrears are not paid within three months 
after such notification, his name shall be taken from the roll and 
he be duly notified of the same by the Secretary. 

Sec. 4. Any person who has been or may be duly qualified 
as a member of this Association will remain such until his resig- 
nation is voluntarily tendered, or he becomes disqualified by the 
terms of this constitution. 

Sec. 5. Members of the Association who have been in good 
standing for not less than five years and who through age or other 
cause cease to be actively engaged in the mechanical department 
of railway service, may, upon the unanimous vote of the members 
present at an annual meeting, be elected Honorary Members. The 
dues of Honorary members shall be remitted, and they shall have 
all the privileges of acting members excepting that of voting. 

Sec. 6. Any member who, during the meetings of the Asso- 
ciation, shall be guilty of dishonorable conduct which is disgrace- 
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ful to a railroad officer and a member of the Association, or shall 
refuse to obey the chaiiman when called to order, may be expelled 
by a two-thirds affirmative vote at any regular meeting of the 
Association held within one year from the date of the offense. 

ARTICLE IV. 

OFFICERS. 

Sec. I. The officers of the Association shall be a President, 
a First Vice-President, a Second Vice-President, a Treasurer 
and a Secretary, and they shall constitute the Executive Com- 
mittee. 

ARTICLE V. 

DUTIES OF OFFICERS. 

Sec. T. It shall be the duty of the President to preside at all 
the meetings of the Association, appoint all committees desig- 
nating the chairman, and approve all bills against the Associa- 
tion for payment by the treasurer. 

Sec. 2. It shall be the duty of the Vice-Presidents, according 
to rank to perform the duties of the President in his absence from 
the meetings of the Association. 

Sec. 3. In case of the absence of both President and Vice- 
Presidents, the members present shall elect a President pro 
tempore. 

Sec. 4. It shall be the duty of the Secretary to keep a full 
and correct record of all transactions at the meetings of the Asso- 
ciation ; to keep a record of the names and places of residence of 
all members, and the name of the railway they each represent ; to 
receive and keep an account of all money paid to the Association 
and deliver the same to the treasurer, taking his receipt for the 
amount ; to receive from the treasurer all paid bills, giving him 
a receipted statement of the same. 

Sec. 5. It shall be the duty of the Treasurer to receive all 
money from the Secretary belonging to the Association ; to re- 
ceive all bills and pay the same, after having the approval of the 
President ; to deliver all paid bills to the Secretary at the close of 
each meeting, taking a receipted statement of the same and to 
keep an accurate book account of all transactions pertaining to 
his office. 
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ARTICLE VI. 

EXECUTIVE COMMITTEE. 

Sec. I. The Executive Committee shall exercise a general 
supervision over the interests and affairs of the Association, 
recommend the amount of the annual assessment, to call, to pre- 
pare for, and to conduct, general conventions, and to make all 
necessary purchases, expenditures and coniracts required to con- 
duct the current business of the Association, but shall have no 
power to make the Association liable for any debt to an amount 
beyond that which at the time of contracting the same shall be in 
the Treasurer's hands in cash, and not subject to prior liabilities. 
All expenditures for special purposes shall only be made by ap- 
propriations acted upon by the Association at a regular meeting. 

BOSTON FUND. 

Sec. 2. The Executive Committee shall be a Board of 
Trustees having the care of the Boston fund. They shall ap- 
point its custodian and give directions as to the investment of 
both its principal and interest ; but they shall have no power to 
expend any portion of the fund unless authorized by a majority of 
the members present at an annual meeting and then only after 
due notice in writing, of a motion to expend such money has been 
given at the preceding annual meeting. A report of the state of 
this fund shall be made at each annual meeting, by the Executive 
Committee. 

Sec. 3. The Executive Committee shall receive, examine and 
approve before public reading, all communications, papers and 
reports on all mechanical and scientific matters ; they shall decide 
what portion of the reports, papers and drawing shall be submitted 
to each convention and what portion shall be printed in the 
Annual Report. 

Sec. 4. Three members shall constitute a quorum for the 
transaction of business. 

ARTICLE VIL 

ELECTION OF OFFICERS. 

Sec. I. The officers of the Association shall be elected by 
ballot separately at the regular meeting of the Association, held in 



June of each year. A majority of all votes cast shall be necessary 
to an election and elections shall not be postponed. 

Sec. 2. Two tellers shall be appointed by the President to 
conduct the election and report the result. 

ARTICLE VIII. 

COMMITTEES. 

Sec. I. At the first session af the annual meeting, the Presi. 
•dent shall appoint a Nominating Committee of five members, who 
are not officers of the Association, and this committee shall send 
the names of nominees for offices of the Association to fill vacan- 
cies for the ensuing year to the Secretary before the election of 
officers is in order, and they shall be announced by him as soon as 
received. The election shall not be held until the day after such 
.announcement, excepting by unanimous consent. Any three 
other members may nominate candidates for any office. 

AUDITING COMMITTEE. 

Sec. 2. At the first session of each annual meeting an Audit- 
ing Committee, consisting of three members not officers of the As- 
sociation, to be nominated by any member who does not hold office 
shall be elected in the same way as officers are voted for. This 
Auditing Committee shall examine the accounts and vouchers of 
the Treasurer and certify whether they have been found correct 
or not. After the performance of this duty they shall be dis- 
•charged by the acceptance of their report by the Association. 

•COMMITTEE ON SUBJECTS FOR INVESTIGATION AND DISCUSSION. 

Sec. 3. At each annual meeting the President shall ap- 
point a committee whose duty it shall be to report at the next an- 
nual meeting subjects for investigation and discussion, and if the 
subjects are approved by the Association the President, as herein- 
after provided, shall appoint committees to report on them. It 
shall also be the duty of the committee to receive from members 
•questions for discussion during the time set apart for that purpose. 
This committee shall determine whether such questions are suita- 
ble ones for discussion, and if so, they shall so report them to the 
Association. 
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COMMITTEES OF INVESTIGATION. 

Sec. 4. When the committee on subjects has reported and the 
Association approved of subjects for investigation, the President 
shall appoint special committees to investigate and report on 
them, and he may authorize and appoint a jt/^^/V?/ committee to in- 
vestigate and report on any subject which a majority of the mem- 
bers present may approve of. 

ARTICLE IX. 

AMENDMENTS. 

Sec. I. This constitution may be amended at any regular 
meeting by a two-third vote of the members present, provided 
that written notice of the proposed amendments has been given 
at a previous meeting at least six months before. 

BY-LAWS. 

TIME OF MEETING. 

I. The regular meeting of the Association shall be held an- 
nually on the third Tuesday in June. 

HOURS OF SESSION. 

II. The regular hours of session shall be from nine o'clock a. 
m. to two o'clock p. m. 

PLACE OF MEETINGS. 

III. ^' Places for holding the Annual Convention may be pro- 
posed at any regular meeting of the Association. Before the final 
adjournment the places proposed shall be submitted to a vote of 
the members and within six months thereafter the Executive Com- 
mittee shall select a place from the three which have received the 
highest number of votes." 

QUORUM. 

IV. At any regular meeting of the Association fifteen or more 
members entitled to vote shall constitute a quorum. 

ORDER OF BUSINESS. 

V. The business of the meetings of this Association shall, 
unless otherwise ordered by a vote, proceed in the following order : 
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ist. Opening Prayer. 

2d. Calling the roll. 

3d. Acting on the minutes of the last meeting. 

4th. Address by the President. 

5th. Admission of new members. 

6th. Reports of Secretary and Treasurer. 

7th. Assessment and announcement of annual dues. 

8th. Appointment of Nominating Committee. 

9th. Election of Auditing Committee. 

loth. Unfinished business. 

nth. New business. 

1 2th. Reports of committees. 

13th. Reading of papers and discussion of questions propounded 

by members. 

14th. Routine and miscellaneous business. 

15th. Election of officers. 

i6th. Adjournment. . 

QUESTIONS FOR DISCUSSION, SPECIAL ORDER OF. 

VI. Unless otherwise ordered, the discussion of questions pro- 
posed by members shall be the special order from 12 o'clock m. to 
one p. m., of each day of the annual meeting. 

DECISIONS. 

VII. The votes of a majority of the members shall be required 
to decide any question, motion or resolution which shall come 
before the Asssociation unless otherwise provided. 

DISCUSSIONS. 

VIII. No patentees or their agents shall be admitted in the 
meetings of the Association for the purpose of advocating the 
claims of any patent or patentee, unless by unanimous consent. 

IX. No member shall speak more than twice in the discussion 
of any question until all the other members who want to speak 
and have not been heard have spoken. 
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13 
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Haggett, J. C. - D.& A. Valley Dunkirk, N. Y. 
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Hall. Don Diego — Santiago, Chili. 
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Ham, C. T Buffalo Steam Gauge Co., Rochester, N. Y. 

Hanson, C. F Grand Trunk _ London, Ontario. 
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Lewis, W. H D. L. & Western Kingsland, X. J. 

Losey, Jacob Steam Forge Co. . I .ouisville. Ky. 
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MiL^. 



196 

McKenna, John I. D.,& S -. Indianapolis, Ind 

Medway, John Fitchburg Wechanicsville, N. Y. 
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Michael, J. B E. T. V. & Ga Knoxville, Tenn. 

Middleton. Harvey L. & Nashville. Louisville, Ky. 

Millen, Thomas N. Y. City & N High Bridge, N. Y. 
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Petrie, Ira J. & S E Jacksonville. Fla. 

Pitkin, A. J __ ..Schenectady Loco. Works, Schenectady, N. Y. 
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Thomas, W. H E. T. Va. & Georgia Knoxville, Tenn. 
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OBITUARY. 



CHARLES T. PARRY. 

Charles T. Parry, one of the senior proprietors of the Baldwin 
Locomotive Works, died at Beach Haven, N. J., on July i8th 
1887, in the sixty-sixth year of his age. He had been a severe 
sufferer since the November previous from an abscess in the region 
of the spine, and his death resulted from this cause. 

Mr. Parry was born in Philadelphia in September, 182 1. In 
1836 he began an apprenticeship in the pattern shops of what is 
now the Baldwin Locomotive Works. After finishing his "time," 
he worked in the shop for some years as a journeyman, and then 
was employed in the drawing room. In 1854 or 1855 he was ap- 
pointed Superintendent of the works. Up to that time locomo- 
tive building had not been reduced to a system. Each engine 
was constructed without much reference to those which were built 
before or those which would come after it. Complete drawings 
were almost unknown, and the duplication of parts did not seem 
to be as important as experience afterwards proved it to be. As 
the work was done by what may be called a " rule of thumb " 
method, a good deal of it had to be thrown away because it ''didn't 
come right." The tradition is that when Mr. Parry took charge 
of the works there was a great accumulation of parts of engines, 
which, owing to organic malformation, cumbered the shop, filled 
the spaces under the benches, and, as one member of the present 
firm expressed it, made it impossible to walk through the place at 
night without a light. The first duty which Mr. Parry undertook 
was to clear out this accumulated and useless material. He then 
took steps to have locomotives built alike, unless there were good 
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reasons for deviating from the established designs and patterns. 
This was the beginning of the present method of doing work in 
this shop, which afterwards was developed by Mr. Parry into the 
elaborate system of standard gauges which has done so much to 
establish the reputation of the Baldwin Locomotive Works the 
world over. 

The first locomotive which Mr. Baldwin built was the " Old 
Ironsides," began in 1831 and completed in 1832. It was mod- 
eled after a Stephenson engine which was sent over from England 
for the Newcastle & Frenchtown Railroad, and in the erection of 
which Mr. Baldwin assisted. Mr. Baldwin's second locomotive, 
however, was made with a single pair of driving wheels and a 
four-wheeled truck in front. This type was maintained for some 
years, until in 1842 he patented his six coupled locomotive with 
the four front wheels combined in a flexible beam truck. Eight- 
coupled engines on the same plan eventually superseded the six- 
wheeled machines. In 1843, locomotives with four driving wheels 
and a four-wheeled front truck were added to Mr. Baldwin's 
practice. 

The six and eight wheels coupled engines proved to be ex- 
tremely powerful and efficient freight locomotives, and it was nat- 
ural that Mr. l^aldwin should be slow to adopt new designs. 
About 1857 or 1858, Mr. Wm. Mason, of Taunton, built a loco- 
motive for the North Pennsylvania Railroad. It was constructed 
from the designs which Mr. Mason had made a few years earlier. 
Mr. Parry saw this engine, and was at once impressed with the 
simplicity of its construction and its graceful form, and recog- 
nized that it was the coming type for American locomotives; and 
as the forms and parts were, as far as possible, laid down in 
straight lines, it made them easy to fit ^and more susceptible of 
being reduced to standards than the old patterns were. He was 
then led to revise the old designs which were in vogue in the 
Baldwin works. 'I'he truck wheels were spread far enough apart 
to permit the cylinders to be brought down into a horizontal posi- 
tion. Both sides of the frames were made with plane surfaces, so 
that they could be planed from one end to the other. The front 
ends of the frames were made of single bars, bolted to the back 
end, and the guide yoke was extended across from one side of the 
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engine to the other. All the details of the locomotive were rede- 
signed, and the Baldwin locomotive of that day was brought 
abreast of the most advanced practice of the times. Mr. Parry 
at the same time devoted himself to improving the methods of do- 
ing work in the shops. His firm was one of the first, if not the 
first large establishment, which adopted the Franklin Institute or 
Sellers system of screw threads. All work as far as possible was 
made to gauges, so as to be interchangeable. He designed many 
special tools and machines for doing work. Among them were 
upright milling machines, planers for planing both ends of con- 
necting rods at once, and a machine for boring brasses in the 
straps. 

The perfection of the system now in use in the Baldwin loco- 
motive works was due to Mr. Parry more than to any other per- 
son. He was an excellent judge of men, and remarkable as an 
organizer, and took great pride in conducting the great establish- 
njent, of which he was the mechanical head, in such a way as to 
produce the greatest results with the means at his disposal. He 
took great pride in having work well done, and would often re- 
mark in the shop, " We will do the work right, and if they don't 
get price enough in the office it will be their fault." He knew 
the great difficulty there is in maintaining standards of dimensions 
and workmanship. He organized a system of piece-work, and to 
maintain the quality of it would often preserve specimens to be 
referred to thereafter, and thus keep the men up to the required 
standard. He recognized not only the need of a system of stand- 
ards, but also the necessity and difficulty of maintaining it. 

He was very considerate to young men, and while he sometimes 
said that the recognition of merit often did more harm than good, 
yet he seldom took credit to himself, and seemed to feel that his 
own position was assured, and therefore there was no need for it; 
whereas those under him might be encouraged and benefitted if 
what they did was recognized. 

He had traveled in Europe quite extensively, and wherever he 
went was always a very close observer. While his early education 
was limited, his natural capacity enabled him to do his own think- 
ing, and he did it well. He had a habit of approaching a subject 
very cautiously and then, as it were, mentally walking around it so 
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as to get a clear impression from all points of view. Having done 
this he would treat it with the utmost boldness, and thus reach 
very decisive conclusions. Among his partners he was familiarly 
known as the " Philosopher." All inventors and "cranks" of 
varying degrees of eccentricity, and all letters from them solicit- 
ing opinions about their inventions and ideas, were referred to 
Mr. Parry. Often the absurdity of their inquiries would dispose 
his associates to treat those who made them with what might be 
called a lack of deference. Mr. Parry, on the contrary, would al- 
ways say " Put yourself in his place — he may not have much good 
•sense, but probably that is not his fault/' He would then take 
great pains to explain the merit or demerit — usually the latter — of 
the inventions or " ideas " submitted for his consideration. Most 
of the intricate or knotty questions which came to the firm for 
-consideration were submitted to him. Mr. Parry had no ambition 
to be an inventor. Perhaps his thorough understanding of most 
mechanical processes naturally prevented him from coming out 
with crude and unbalanced devices. He would make, however, 
an adequate and careful study of all the elements involved in any 
mechanical process, and in innumerable instances would design a 
method to accomplish the result in a better manner or with great- 
■er economy. His time was devoted exclusively to conducting the 
mechanical or constructing department of the works, and he sel- 
dom took part in the commercial matters pertaining to the busi- 
ness. 

His sense of humor was a marked trait, and he always enjoyed 
a joke or a good story as much as any one. He was given to 
seeing the comical side of things, if there was such a side to see. 
In illustration of this, the following letter of Mr. Parry to his 
long-time friend, Mr. H. (i. Brooks, will be appreciated by the 
many who were acquainted with both of the genial parties to the 
correspondence. It may be said, in explanation, that Mr. Brooks 
had just left the position of superintendent of motive power of the 
Erie Railway Company, and was about going into business as a 
locomotive builder. Hence it was natural that he should be 
seeking information which he could utilize in his competitive 
venture. 
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Dunkirk, N. Y., Nov. 20th, 1869. 
Chas. T. Parry, Esq., Supt. Baldwin Locomotive Works. 

Dear Sir : I have at last, after twi-nty-three years of railway 
service, severed my connection therefrom, and launched out upon 
the broad and tempestuous sea of manufacturing. I have, how- 
ever, lost none of my impudence, for I shall continue to prey 
upon good nature with the same audacity as of yore. 

Brass, you know, is the only combination of metals which in a 
statue could do my memory full justice. 

I am at present engaged in the manufacture of broad gauge 
stock exclusively, but as I wish to be in readiness to go into nar- 
row gauge work, I shall go on the principle that those who have 
been years in the business have discovered many good things, 
which it will be my duty to appropriate in order to show my 
appreciation of their talent. Some of my friends will suffer in the 
way of importunities for information, so here goes for your first. 
What are the requirements from narrow gauge roads in regard to 
specific dimensions of such details as driving wheel centers, cylin- 
der centers, distance between hubs of driving and truck wheels, 
sizes and lengths of wheel fits and journals, diameter of wheel 
centers, frame centers, etc., etc., etc. 

Do you use a uniform system of dimensions for such details, 
or have the roads awakened to a sense of the importance of uni- 
formity in such matters, so that each conform to their standard? 
What is the cheapest and best cylinder fastening you have yet 
found ? Will you please send me a tracing of it ? While I am 
fully sensible of the impudence of my interrogations, yet I assure 
you I shall appreciate any information you feel disposed to impart, 
and shall feel under deep obligations for your kindness, besides 
being only too happy to reciprocate in any way that lies in my 
power. 

With kind regards to all friends, I am very truly yours, 

H. G. Brooks. 

Philadelphia, Pa., Nov. 22d, 1869. 
H. G. Brooks, Esq., Brooks Locomotive Works, Dunkirk, N. Y. 

Dear Sir : Your favor of the 20th inst. is at hand. You 
address me as superintendent of our works. I suppose Dunkirk 
must be somewhat of a remote place, similar to our Berks county, 
where the news of the day comes in slowly; where the man who 
instructs the unterrified how to vote, failing to inform them of the 
death of General Jackson, they continue to vote for " Old Hick- 
ory " to this day. 

My demise as superintendent took place about three years 
ago, and by resurrection 1 passed into that troublesome state of 
existence, a proprietor, and I supposed the news had reached 



205 

Dunkirk by this time. I am glad you have entered the " sea," for 
•company lightens one's load in affliction, and, as it has been 
remarked, "a fellow feeling makes us wondrous kind/' You 
speak of it as a " tempestuous sea." I had hardly supposed your 
short experience would have revealed so much truth in so short a 
time. But I shall not doubt your sincerity, after you have shoaled 
on the reefs of hard times and have rode out the monetary gales 
which shiver our timbers so frequently in these treacherous waters. 
I sincerely hope you may have fair weather and a prosperous 
voyage. 

You ask me what are the requirements of the narrow gauge 
(4 ft. 8j^ in.) stock? This question startled me somewhat at first, 
but upon reflection I saw at once that men who are used to wide 
gauge and wide cars must have expanded minds and widespread 
ideas, and having been so long out of the canon (I've been to Cal- 
ifornia) that it would be difficult for them to conceive of anything 
less than a wide spread of prairie, while we, who have passed a 
lifetime in the narrow limits of 4 ft. 85^ in., are used to being 
•cramped, and can appreciate your difficulty of contraction of ideas 
to the requirements of the narrow gauge. 

Now for the requirements, as compiled from extracts from our 
letter books, under the head of orders from railroads : 

I St. From a Southern road with large ideas and small means. 
Boiler, 50 in. in diameter; flues, about 250 in number, 25^ in. in 
diameter; plenty of steam room and free circulation. Cylinders 
in proportion. The engine in no event to exceed 20 tons in 
weight. Note — our superstructure light, strap rail. 

2d. Western road with wide ideas. Furnace 5 feet wide. 
Frames not less than 414 in. wide; plenty of room for springs. 
Wheels to have tires 6 in. wide; flanges not less than 1 1^ in. thick. 
Engine for 4 ft. 8 in. track, with 1% in. play. Note — wood 
bad, prairie winds hard on steam. 

3d. A coal road with heavy ideas. Eight- wheel engine, 
weight not less than 70,000 lbs. Driving wheels front and back 
of fire-box, not over 61^ feet spread; center bearing truck, four- 
fifths of the whole weight on the drivers. Note — we like plenty 
of adhesion; grades heavy. 

4th. An Eastern road with much experience. We require 
our smoke-box made square, and fitted to cylinders with round 
flanges, bolted together underneath with separate saddles. 

You see I have given you the requirements as far as relate to 
boiler, flues, frames, trucks, wheels, play in track, the method of 
fastening cylinders, and I trust that from your long experience as 
a railroad engineer, having had charge of fifty different roads, you 
will be able to suggest the means of meeting the requirements to 
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make the Southern engine weigh not more than 20 tons, to get 
the Western engine into a 4 ft. S^ in. track, to get four-fifths of 
the weight of the coal engine on the driving wheels, and to fasten 
the cylinders of the Eastern engine. 

If you can accomplish ail this your success will be certain. 
As for ourselves, we have failed utterly, and have acknowledged 
the corn long ago. 

I shall be pleased to give you any other information required. 

Yours respectfully, 
(Signed) Chas. T. Parry. 

Mr. Parry's character had also a very serious vein. Al- 
though in his latter years he did not attend any church regularly,, 
yet he probably thought more of the future than many who ap- 
parently give more attention to religious matters than he did. He 
was an owner of real estate at Beach Haven, where he died, and 
the Episcopal Church at that place was his personal gift to the 
Diocese of New Jersey. He was strongly attracted to the doc- 
trines of Swedenborg, and often attended the church of the Rev. 
Chauncey Giles, of Philadelphia. 

During the last fifteen years of his life Mr. Parry had taken a 
great interest in Beach Haven, N. J. Among the earliest to build 
a cottage there and invest in lots, he had year after year found in- 
creased pleasure and recreation in his summer sojourn and occu- 
pation at Beach Haven. A considerable number of attractive 
cottages, much of the improvements in the roads and walks, a 
narrow-gauge steam railway connecting the steamboat landing 
with the hotels, and the handsome Hotel Baldwin with a capacity 
for nearly 400 guests, are enduring reminders to-day of the keen 
interest which Mr. Parry so long felt in his favorite sea-shore re- 
sort. 

A widow, one son and two daughters survive him. His chil- 
dren are all married. The prosperity of the firm of which he was 
a member, and his own good judgment in the management of 
his affairs, resulted in the accumulation of a large estate. 

His life in a certain sense was uneventful. During his whole 
business career of 5 1 years, he was connected in some way with 
the establishment in which he served his apprenticeship. This is 
so unusual in this country as to be worthy of remark. The traits of 
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character which could make such a career possible all must admire, 

and few could leave a more enviable reputation than Mr. Parry 

did, if at the close of their lives, they are respected and loved as 

he was by those associated with him in business, some of them 

for over half a century. 

Edward H. Williams, ) 

Isaac Tripps, >• Committee. 

Hugh T. Garrett, ) 
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ROBERT CURTIS. 

Mr. Robert Curtis, Master Mechanic of the Panhandle Rail- 
way at Columbus, Ohio, died December 3d 1887. Mr. Curtis 
was one of the best known railroad men in that part of the state, 
and was thoroughly known in the city for the interest he had 
taken in local politics, and the affairs of the city generally. He 
was born in Syracuse, New York, on the 16th day of September 
1835. Mr. Curtis first entered the shops of the Erie Railroad at 
Buffalo, New York, as an apprentice but finished his trade at the 
Menominee Locomotive Works, Milwaukee, Wisconsin. Later he 
was employed at the Milwaukee and St. Paul Shops, where he re- 
mained two years, when he was called to take charge as super- 
intendent of the Bay State Iron Works of Milwaukee. He re- 
mained with this firm until June i860, leaving there at that time 
to accept the position of general foreman of the Panhandle shops 
at Columbus, Ohio, which position he held but a short time, being 
promoted to the position of Master Mechanic, which he held at 
the time of his death. In the death of Mr. Curtis the Railroad 
Company lost an efficient and faithful officer and the Association a 
valuable and respected member. 

E. B. Wall, ) 

Leroy Kells, > Committee. 

W. W. Reynolds, ) 



2og 



J. O. D. LILLY. 

Mr. J. O. D. Lilly, who was the oldest associate member in the 
Association, died in March last from injuries received on the 
Central Railroad of New Jersey, by being struck by a locomotive. 
Mr. Lilly's first official railroad life was on the Philadelphia and 
Reading Railroad where he was foreman of the Reading shops 
from 1847 to 1849. From there he went to Madison, Ind., and 
became master mechanic of the Madison and Indianapolis Rail- 
road. He held that position for six or seven years and then re- 
moved to Lafayette, Ind., to take charge of the Lafayette and 
Indianapolis Railroad as superintendent. Here he remained till 
1862 when he was appointed master machinist of the United 
States military railways with the title of Colonel and headquarters 
at Washington. While he was on the Madison and Indianapolis 
Railroad which is now part of the Pennsylvania system, Mr. Lilly 
•designed a ten wheel engine which was claimed to have been the 
first of that type ever made a practical success. The engine 
worked for twenty-eight years and was only recently broken up. 

After the finish of the war Mr. Lilly engaged in the varnish 

business and built up a good trade. He always however took a 

warm interest in the mechanical work of railroads, and joined the 

American Railway Master Mechanics' Association as an associate 

in 1872. 

Reuben Wells, 1 

Wm. Swanston, > Committee. 

John Mc. Kenna, ) 
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INDEX. 



A 

Address of President - 6 

Addresses, names and, of members 192 

Adhesion, attempts to increase, of locomotives, 143-6 ; electrical appli- 
ances for increasing, 147 ; nothing equal to sand for increasing, 148. 

Air openings in smoke boxes, discussion on .... 1 58-161 

Air, required for combustion, 35, 60, 74, 75; admission of, to fire, 75-6. 

Alexandria Bay, convention meets at - i 

Ames L., on hollow stay bolts, 76; on air openings in bottom of smoke box 158 

Anniversary, twenty- first of Association _. 6 

Area, grate, 19, 22; flue, 19, 22. 

Ash pans, to prevent escape of sparks from, 126; defective construction 
of, 127; standard form advocated, 127; illustrations of, 129. 

Associate members, application to become, 32; discussion on, 166; de- 
fended, 177. 

Association, standards of, 8, 9, 10; an educator. 11; growing prosperous. 
11; recommendations to incorporate, 12; objects of, 185. 

Auditing committee, appointed, 18; report of , 163. 

Axles, material preferred for tender 133, 

B 

Barnes. D. L., application of for associate membership, 34; elected asso- 
ciate member, 162. 

Bamett, J. Davis, appointed on auditing committee, 18; gives informa- 
tion to committee, 20; on prcporiion of cylinders, 22, 27; appointed 
on committee, 143; committee on traction increasers, 143; on methods 
for increasing the adhesion of locomotives, 147. 

Bearings, kind preferred for tenders 133-6 

Blackwell, Charles, reads report on proportion of cylinders, etc., 19 ; 
remarks on proportion of cylinder, 20-22 ; on height of boilers, 29 ; 
appointed on auditing committee, 78. 

Blind tires, position of — 29-32 

Boilers, proportion of cylinders and driving wheels to, 19 ; effect of height 
of on wear of driving boxes, 28 ; steel for, paper on 171. 

Boon J. M. on swing trucks, 30 ; on securing crown sheets, 33 ; on con- 
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tracted smoke stacks, 64 ; favors the use of the brick arch, 68 ; on 

wear of guides, and best material, 96 ; appointed on committee, 143 

Boston Fund, condition of -. _ 11, 12, 17 

Boxes, effect on driving, of height of boiler, 28 ; driving, put up too 

tight, 29, 31. 
Brick arch, report on in connection with extension smoke boxes, 35-61 ; 

dimensions of, used, 44 ; saving of fuel due to, 46 ; investigated, 57 ; 

greatly promotes cleanliness, 65 ; methods of supporting, 66, 67, 69, 

70, 72, 73 ; discussion on, 67-74 ; finds no economy in, 67 ; its use 

productive of great economy, 68 ; birth of the, 71 ; Thomas Yarrow 

inventor of, 71. 

Brick, best dimensions of for arches 72-4 

Briggs, R. H., on effect of height of boiler on wear of boxes, 28-9 ; on 

swing truck and position of blind tires, 29-32 ; elected vice-president, 

168. 

Brown, F. R. F., on influence the engineer exerts on wear of tires 113 

Bushnell, R. W., appointed on committee, 18 ; appointed teller, 168. 

Business, order of 190 

By-Laws, constitution and 185 



Cast-iron wheels, report on, 151-4 ; specifications for, 151 ; tests for, 152 ; 
contract between maker and user of, 153 ; service guarantee of, 154. 

Center of Gravity, effect of on wear of boxes 28 

Centers, driving wheel, should not be made too heavy, 115 ; excessive 
wear of tires due to heavy driving wheel, 11 5-7 

Chapman, N. E., on rolling of tires 124 

Chautauqua Lake, reported on as place of meeting 164 

Circulars, practice of issuing. ._ 94 

Clark's Railway Machinery referred to 26 

Coal, quantity used In steam making, 35-47 ; pounds consumed per square 

foot of grate, 52 ; to prevent dangerous escape of live, 126. 
Combustion, air required for perfect, 35, 60; enginemen ignorant of laws 

relating to, 59 ; rate of, 60. 
Committee, auditing, appointed, 18 ; to collect dues appointed, 18 ; report 
of on relative proportion of cylinders, etc., 19 ; report of, on extension 
fronts, etc., 35-61 ; conclusions of, 54 ; report of, on cross heads and 
guides, 78-94 ; report of, on springs and equalizers. 99-107 ; report of, 
on tires, 109-121 ; report of, on ash pans, etc., 126; report of, on 
tender trucks, 132-141 ; report of on magnetic influence of iron and 
steel, etc., 149 ; report of, on traction increasers, 143-6 ; on nomina- 
tion of officers, 124, 143 ; appointment of, on subjects for discussion, 
150 ; report of, on cast iron wheels, 151-4 ; report of auditing, 163 ; 
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report of, on next place of meeting, 164 ; report of, on resolutions, 
174 ; report of nominating, 176 ; duties of executive, 185 ; election 
of auditing, 189. 

Committees, for conducting business of the year, 184 ; appointment of in- 
vestigating, i8g. 

Constitution, discussion on new,#i24 ; adoption of new, 125 ; notice of 
amendment to, 169 ; text of, 185. 

Cooke, Allen, on safety steps for pilots, 162; appointed to committee on 
resolutions, 166. 

Cross-heads, report on, and guides 78-94; various forms of, 78; requisites 
of good, 80; Laird guide and,' 82; effect on, of inclination of con- 
necting rod, 82; description of Henney's expanding, 91-3, and 
guides, discussion on, 94-7; mileage of expansible, 97. 

Crown Bars, to secure fire boxes .* 32 

Crown Sheets, method of securing 32 

Curtis, Robert, death of, it, 12; obituary notice of , 208. 

Curves, traction increasers increase resistance .- 144 

Cut — see Figure. 

Cylinders, proportion of, etc, 19; piston area of one, 19; formula for 
proportions in relation to boiler, 19. 

D. 

Dean, guide described, 88; guide h'ghly commended, 95. 

Discussion, on report on relative proportion of cylinders, etc., 22-8; on 
crown bars, 32; on extension fronts, etc., 62-78; on cross- heads and 
guides, 94-7; on springs and equalizers, 107-9; on new constitution, 
125; on tender trucks, 141-2; on next place of meeting, 143; on 
traction increasers, 147-8; on magnetic influence of iron and steel 
on watches, 150; on air openings in bottom of smoke box, 158-161; 
on feed water heaters, 161; on water space surrounding fire box, 
163; on next place of meeting, 164-5; 011 associate members, 166, 
177; report of committee on subjects for, 178; on consolidation of 
conventions, 179. 

Divine, J. F., appointed on committee 143 

Draft, device for regulating 131 

Driving Boxes, effect on, of height of boiler, 28; worn by use of swing 
trucks, 30-2. 

Driving Wheels, proportion of, 19; effect of flanges on front, 28, best 
place for flange and tires, 29; not advisable to add weight without 
springs intervening, 114-6; centres of, 115. 

Drummond, D., on tender trucks 134 

E. 

Eastman, A. G., on feed water heaters i6i 
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Ejector principle, draft appliances constructed on, 44; talk on, 62-3. 

Klection of officers 168 

ICIectricity, tried to increise adhesion of locomotives 147 

ICnjfinc-runners, influence of on wear and tear of tires, 113-15; magnetic 
influence of iron and steel on watches of, 149. 

Ecjiializcrs, report on sprinjjs and, 99-107; slot or stirrup for, 102. 

Kttengcr, (*. W., on extension smoke boxes, etc., 44; on dangerous es- 
capes of sparks from ash pans, 132; on tender trucks, 133; on traction 
increasers, 143. 

Extension Fronts and iirick Arches, and other Fire-box Arches, report on, 
35-61; discussion on, 62-78. 

Extension smoke box, highly valued. 56; volume of, 56; discussion on.. 7-62 

•F. 

Feed water heaters, discussion on 161 

Feed water, purification of 126 

Figure i. Central Vermont smoke-box 37 

Figure 2, Fremont, Elkhorn and Miss V. smoke-box 42 

Figure 3, Fall Hrook Coal Co. smoke-box — 45 

Figure 4. Wilson's s^xirk arrester 49 

Fi6ure 5. Mickey's extension smoke-box -_ — 53 

F'igure 6. Four-bar guide - 79 

Figure 7, Laird guide and cross-head 81 

Figure S, Single-bur guide and cross-head 83 

Figure i). Two-bar guide and cross-head 85 

F^iguro !o, lV.n» guide and cross-head 87 

Figure II. Heiiney cross-head — 89 

Figure u. llonney cross-he;u1 in section - 91 

Fi;:ure 13. Arrangement of springy and equalizers loi 

Figure 14. F.ujiino truck springs and equalizers 203 

Figure 15. Springs and equalixers 105 

Figure 16. Ash ixuis 129 

Figure 17. Hex ioe for regulating draft ... 131 

Fire-box, healing value of, 25, 27; injuries to sheets of, 42-4; important 

features of. 55; functions of, 60; not damaged by brick arch, 69; 

lem^vraiure of, 77; water spa^^r surrounding. 163. 

Kire. favor a thin 59 

Firing, best methvxls of, 5S; carelessaess in. 59; importance of. 77. 

Flanges, cutting ol wheel 141-2 

Flues, viimeusivHis of 26 

Formula, ot ovlinder and bv^iler proportions 19 

F«.>roey. M. N.. apjvMnie^l vnj committee. iS: on proportiv»n of cylinders, 

etc.. ^ji. .25, iO; on height of boiler. 29. 
Kvvrsxth. \Vm.. vM\ pro^^ortioa of cy;inJer?. etc 22. 25; pn>poses associate 

member. ^^4; be'.i«v«s tu etficwncy of annular notxle, 66. 
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Foster, W. A., on extension smoke boxes, etc., 46; on air openings in 
bottom of smoke box, 158-9; appointed to committee on resolutions, 
166. 

Frames, on slotting for equalizer post 102, 106, 108 

Fuel, cost per mile run, 38, 40-7; extension smoke box economizes. 56. 

Fund, printing, 15; Boston, 17. 

Furnace, necessary features of, 55; functions of, 60; discussion on, 77, 

G 

Garrett, H. L., on committee on tender trucks 141 

Gentry, T. W., on extension smoke boxes, 42; highly commends the use 
of the brick arch, 67; on hollow stay bolts, 76; on influence engineer 
exerts on wear of tires, 114; on tender trucks, 137; on mating and 
matching wheels, 142; appointed on committee, 143; on traction in- 
creasers, 144; on committee on magnetic influence, etc., 148; on con- 
tinuing committee on magnetic influence, etc., 150; appointed to 
committee on subjects, 150; appointed to committee on resolutions, 166. 

Gibbs, A. W., on draft appliances - - 63 

Giles, C. K., anti-magnetic shield for watches I49 

Gordon, II. D., on committee on tender trucks, 141; jn trucks and wear 

of wheels, 141 . 
Grate area, proper proportion of, 19-22; coal consumed per square foot 
of. 61. 

Grates, standard form recommended _ - - 127 

Gravity, high center of, affecting driving box wear 28 

Guides, report on crossheads and, 78-94; form of, settled by natural selec- 
tion, 78; various types, 78: requisites of good, 80; Laird, modern 
four-bar, single-bar, two-bar, Dean patent, 82; four-bar considered, 
82; Laird considered, 84; single-bar considered, 86; cheapest form 
of ,^86; two-bar considered, 86; Dean patent, considered, 88; dis- 
cussion on, 94-7; mileage of, per 1-16 inch wear, 96. 

H 

Hackney, Clem, on coal burning locomotives, 39; on wear of tires, 112; 
on tender trucks, 13S; on traction increasers, 144. 

Hackney, George, appointed on committee. _. 143, 150 

Heaters, discussion on feed water — --. 161 

Henney, J. B., crosshead used by, 92-3; on mileage of expansible cross- 
head, 97. 
Hewett, John, on preference for mogul engines, 30; moves to close dis- 
cussion, 33. 
Hickey, John, on proportion of cylinders, 25, 27; proposes associate mem- 
ber, 34; on extension smoke boxes, etc., 62; on the brick arch, 68; 
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on firing, 77; on wear of guides, 96; on tests of cast iron wheels, 
157; on water space surrounding fire box, 163; proposes votes of 
thanks. 170, iSo. 
Hill, J. W., on wear of tires 113: 

Horse power, to arrive at, 19; maximum developed running down hill, 23. 



Iron, report on cast, wheels, 151; fractures of, that good wheels must 
show, 152; on making sheet, 171; inherent defects of sheet, 172-3. 

J 

Johann, Jacob, on position of blind tires, 30; appointed on committee, 
34; on extension fronts, 42; on extension smoke- boxes, 63; finds no- 
advantage from using brick arch, 67; on new constitution, 125; on 
traction- increasers, 144; on traction- increasers, 14S; on air openings 
in bottom of smoke-box, 160; on associate members, 178. 
Johnson, L. R., sends information on influence of iron and steel on 

watches ISO- 
Journal bearing, material preferred for. 133-6' 

L 

Lateral motion, induced by height of boiler, 28-9; caused by swing 
trucks, 2(^32. 

Lauder, J. N., on"; extension smoke-boxes, 64-6; on crossheads and 
guides, 94; on wear of expansible crosshead, 97; believes adoption 
of standards is progressing satisfactorily, 98; on report on tires, 122;. 
moved suspension of order of business, 125; appointed to committee, 
143; on selecting place of meeting, 143; member of committee on 
cast iron wheels, 151; on manufacture of cast iron wheels, 155-6; 
motion to have Association endorse recommendations of committee 
on cast iron wheels, 156; on tests for wheels, 157; on associate mem- 
bers, 166, 177; on nomination of officers, 167; gives notice of 
amendment to constitution, 169. 

Lilly, J. O. D., death of, 11; obituary notice of, 209. 

Locomotives, designing, 8. 9, 10; long runs for, 10; smoke consuming, 
11; proportions of C, B. & i^., 2c; dimensions of Fall Brook Co,, 46; 
dimensions of, experimental, 54; over-cylindered, 143-6; damaged by 
use of traction-increaser, 146; report on magnetic influence of iron 
and steel in, etc., 149. 

Long runs for locomotives .'. I<> 

M 

Machinery, railroad, 13; Clark's railway, 26. 

Mackenzie, John, moves that minutes be accepted, 13; remarks on pro- 
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port on of cylinders, etc., 27; moved to take recess, 28; on effect of 
heio^ht of boiler, 28-9; on swing truck and position of blind tires, 32; 
on method of securing crown sheets, 33; on ejector principle, 62; on 
fire-brick, 73; moves to close discussion, 78; moves to accept report, 
94; on springs, 105; on slotting frames, 107; gauge for recording 
wear of tires, 120; on tender trucks, 139; on preventing sharp 
flanges, 142; appointed on committee, 143; on air openings in bot- 
tom of smoke-box, 66, 159; appointed teller, 162; nominated for 
Vice President, 167; elected Vice President, 169; on consolidation of 
conventions, iSo. 
McGrayel, John, on extension smoke-boxes, etc., 47; on traction increas- 
ers, 144. 

Mechanical problems of railroad management 6 

Mcehan, James, on evaporation of water, 46; on tender trucks, 135; on 
committee, 148; member of committee on cast iron wheels, 151. 

Meeting, discussion on next place of 164-5 

Member, new associate, elected, 162; elected honojary 167 

Members, list of, present at 21st annual Convention, i; recess for admis- 
sion of new, 11; number of, 13; application to become associate, 34; 
persons eligible, 186; names and addresses of, 192. 

Metals, conductivity of .. 176 

Middleton, Harvey, on committee. 148 

Montreal, recommended as next place of meeting 164 

Motion, lateral 28-32 

Morrow, W. H., death of... 11 

N 

Names and addresses of members -. ..« 192 

Neale, D. H., gives information to committee 20 

Niagara Falls, reccommended as place of next meeting 164 

Nomination of officers _ 167 

Northwestern Railroader^ vote of than ks to 180 

Nozzle, favors the double 46-7; single shows better results, 52; in favor 
of single, 64; use high, 64; proper height of, 63; annular, com- 
mended, 66. 

o 

Obituaries _ _ 200-9 

Officers, nomination of, 167; election of, 168; duties of, 187. 

Order of business, question on 163 

Ortton, John, on brick arches and water tubes, 70, 72; on hollow stay 
bolts, 74. 

P 

Parry C. T. , death of, 11; obituary notice of, 200. 

Paxson, L. B., on feed water heaters i6i 
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Peck, P. H., on method of securing crown sheets, 33; on the brick arch, 

73; on water space surrounding fire-box, 164. 

Petticoat pipe, used in experiment «. 52 

Place of meeting, discussion on.. 143 

Player, John, on admission of air to fire, 75; on influence engineer exerts 

on wear of tires, 114; on tender trucks, 140; appointed to committee 

on subjects, 150. 

Pilots, safety steps on 162 

Printing Fund, contributions to 15 

Problems, mechanical, of railroad management- » 6 

R 

Railway machinery, Clark's ^ 26 

Rates, railroad, to convention 34 

Report of Secretary, 13; of Treasurer, 18; on relative proportion of 
cylinders, etc., 19; of 20th Annual Convention accepted, 20; on ex- 
tension fronts, and brick arches and other fire-box arches, 62-78; on 
cross-heads and guides, 78-94; on springs and equalizers, 99-107; on 
tires, the advantage or otherwise of using thick, 109-121; on preven- 
tion of dangerous escape of live coal and sparks from ash pans, 126; 
on tender trucks, 132-141; on traction increasers, etc., 143-6; on 
magnetic influence on watches, etc., 149; on cast iron wheels, 15 1-4; 
on application for associate membership, 162; of auditing committee, 
163; on next place of meeting, 164; of nominating committee, 167; 
of committee on resolutions, 170. 

Reports, number of annual on hand, 13; donations of, 13. 

Resolutions, committee appointed, 165; report of committee on, 170. 

Rhodes, G. W., on C. B. & Q. practice on proportion of cylinders, etc., 
22; on wear of tires, 123. 

Richards, Geo., submits Treasurer's report, 18; appointed on committee, 
18; nominated for treasurer, 167. 

Roberts, E. M., extension front used by, 50; committee on tender trucks. 141 

Robertson, W. J., on methods of securing crown sheets, 32; in favor of 
brick arch, 39; cut of smoke-box used by, 37; on hollow stay bolts, 
74; on t'action-increasers, 143. 

Roll call - - I 

Roll of members at 21st Annual Convention i 

Runs, long, for locomotives -. 10 

S 

Saratoga, reported on as place of next meeting _ 164 

Schlacks, Henry, on wear of tires 113 

Secretary, report of, 13; election of, 169. 

Selby, W. H., on brick arches 69, 74 
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Setchel, President, calls Convention to order, i; address of, 6; appoints 
committees, i8; on height of boilers, 29; appoints committee, 78; on 
adoption of standards, 99; on new constitution, 125-6; on next place 
of meeting, 143; on safety steps for pilots, 162; nominated for Presi- 
dent, 167; elected President, 168; on consolidating conventions, 179. 

Shaver, D. O., on use of brick arch, 69; on tubes for supporting brick 
arch, 72. 

Sheets, method of securing crown 32 

Sinclair, Secretary, calls the roll, i; services as Secretary commended, 12; 
reads annual report, 13; gives information to committee, 20; on pro- 
portion of cylinders, etc., 24, 27; motion to discuss paper on exten- 
sion smoke-boxes by sections, 62; gives explanation of ejector princi- 
ple, 62; on the brick arch, 71; on admission of air to fire, 75; against 
a thick fire, 77; on drawings for illustration, 94; on slotting frames 
for equalizer post, 108; on swing bram truck for tenders, 142; on 
report on magnetic influence, etc., 150; on air openings in smoke- 
boxes, 159; on safety steps for pilots, 161; nominated for Secretary, 
167; elected Secretary, 169; vote of thanks to, 170. 

Smart, C. E., on wear of tires --II3, Ii5i 117 

Smith, F. C, on extension smoke-boxes and brick arches, 44; on tender 
trucks, 133; paper on boiler steel by, 171. 

Smoke-boxes, extension, and brick arches, report on, 35-61; opening in 
bottom of. 46; best spark-arrester ever invented, 47; experiments 
with, 51-2; discussion on, 62-78; air openings in, discussion on, 
158-161. 

Smoke, nuisance of, 11 ; black, reduced by use of Wilson spark arrester, 
51 ; the product of incomplete combustion, 61 ; water table, a preven- 
tative of, 70 ; brick arch, preventative of, 71 ; decreased by use of 
hollow stay bolt, 76. 

Smoke stacks, dimensions and form of, 52 ; contracted, improve steaming 
of locomotives, 64 ; against contracting, 65 ; evaporation of water with 
different forms of, 70. 

Sparks, to prevent dangerous escape of_.v. 126 

Sprague, H. N., moves to take a recess, 13 ; moves that Secretary's report 
be received, 17 ; moves that Treasurer's report be received, 18 ; moves 
that Auditing Committee be appointed, 18 ; moved that report be re- 
ceived, 22 ; remarks on proportion of cylinders, etc., 26 ; moved to 
close discussion, 28 ; on methods of securing crown sheets, 33 ; on 
standards, 98. 

Springs and equalizers, report on, 99-107 ; discussion on, 107-109. 

Spring, kind preferred for tender _. _ 133 

Springs, steel for, 99 ; method of changing capacity of, 102 ; bandless, 
104 ; methods of applying bands, 106 ; with band narrow at bottom, 107. 

Standards, fault found for not adopting, 6 ; discoursing on, 6-9 ; to pro- 
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mote adoption of, 97 ; discussion, on adoption of, 97-9 ; adoption of, 
progressing satisfactorily, 98 ; of ash pans recommended, 127 ; of 
grates advocated, 127. 
Stay bolts, hollow, 43 ; estimate of hollow, 58 ; discussion, on hollow, 
74-8 ; small hole in hollow preferred, 77 ; use of hollow recom- 
mended, 128. 

Steaming, hollow stay bolts prevent free _ 76 

Steps, on pilots - 161 

Stevens, G. W., proposes associate member, 34 ; on consumption of coal, 
48 ; gives cold facts about the use of the brick arch, 70 ; moves that it 
is the sentiment of the convention that a brick arch is desirable, 70 ; 
on opinions against experiments, and size of bricks, 73 ; prefers hol- 
low stay bolts with small hole, 77 ; believes that wear of tires is 
affected by war engines are handled, 113 ; on tender trucks, 136 ; on 
traction increasers, 143 ; motion to continue committee on magnetic 
influence on watches, etc , 150 ; member of committee on cast iron 
wheels, 151 ; appointed teller, 162 : nominated for vice president, 167; 
declines nomination of vice president, 167 ; on consolidating con- 
ventions, 179. 
Steel, for springs, 99; boiler, 171; different methods of making, 171; 
crucible, 173; open hearth, 174; phosphorus the bane of, 175; purity 
of, promotes economy, 176. 
Stewart, O., on proportion of cylinders, 26; on brick arch. 72; on wear 
of tires, 122; appointed on committee, 143. 

Subjects, appointment of committee on, 150; report of committee on 173 

Surface, heating, 19, 22; proportion of heating to hauling power, 23; 

relative heating value of fire-box and tube, 25. 
Swanston, Wm., on extension smoke boxes; on evaporation of water and 
brick arches, 43, 69; on size of brick, 73; on admission of air to fire. 
75; on springs. 108; believes engineer influences of tires, 114; on 
tender trucks, 138; on traction increasers, 144; on water space 
surrounding fire box, 164. 

T. 

Tandy, H. appointed on committee tS- 

Teal, S. A., on extension fronts, 40; cut of extension front used by 41 

Tender Trucks, report of committee on, 1 32-141; discussion on 141-2 

Tenders, increase of capacity .-_ 141 

Tests, proposed for cast iron wheels — 152, 155 

Thanks, vote of to Secretary Sinclair, 170; vote of to Northwestern Rail- 
roader, 180. 
Tires, best position for flanged, 28-32; advantage or otherwise of using 
thick, 109, 121; wear of greatly influenced by engineer, 113-5; wear 
of and flat spots on caused by heavy wheel centers, 115: curious case 
of rapid wear of, 117; wear of, on Richmond and Danville, 118; 
Mackenzie gauge for recording wear of, 120; discussion on, 122-4. 
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Traction Increasers in connection with over-cylindered engines, report on, 143-6 
Treasurer, George Richards, submits report-. 18 

Trucks, swing and position of blind tires, 29; swing, causes lateral wear 

of driving boxes, 30-1; prefers rigid, 32; report on tender, 132-141; 

swing beam, for tenders, 142 
Tubes, value of heating surface of, 25; for supporting bricic arch 66, 69; 

water, increase circulation. 72. 

Turreff, W. F., appointed teller __ __ 168 

Twombly, T. B., on draft appliances, 48; on slipping of wheels, 113; on 

tender trucks, 134; on traction increasers, 144. 

w 

Wanklyn, F. L., on committee on traction increasers, 143; on traction 
increasers, 144. 

"Watches, report on magnetic influence of iron and steel on, 149; discus- 
sion on report on magnetic influence, etc., 150. 

Water, evaporated to lb. coal. 39-53; increased evaporation of, due to use 
of brick arch, 68, 70; purification of feed, 126; space around fire box, 
163. 

Wheels, kind recommended for tenders, 132-9; steel tired, 141; matching 
to prolong wear, 142; report on cast iron, 151; specifications for cast 
iron, 451; tests for cast iron, 152, 155; contract between maker and 
user of cast iron, 153; service guaranteee of cast iron, 154. 

Whitney, H. A., appointed on committee, 34; defending associate mem- 
bers, 177. 

"Wilson, Wm., on spark arresters, 50; cut of spark arrester invented by, 49. 

Y 
Yarrow, Thomas, who first applied the brick arch 71 



